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PROGRAMA

XIX Congreso de la Sociedad Española de Histología e Ingeniería Tisular 
IV Congreso Iberoamericano de Histología 

VII International Congress of Histology and Tissue Engineering 

5-8 de Septiembre 2017, Santiago de Compostela, España 
Sede: Facultad de Medicina y Odontología, Universidad de Santiago 

 

MARTES
5 SEPTIEMBRE

 
8:00 – 14:00 

ÚLTIMA ETAPA DEL CAMINO DE 

FRANCÉS 

8.30 AM SALIDA DESDE PLAZA 
GALICIA (TRASLADO EN AUTOBUS) 
LAVACOLLA - VAN MARCOS - RONTE 
DO GOZO- ZANTIAGO DE 
COMPOSTELA 
 
16:00 – 21:00 

CURSO PRECONGRESO 

Salón de actos 

! Redacción y publicación de 
artículos científicos 

Juan Francisco Madrid, Francisco 
José Sáez (Univ. Murcia y País 
Vasco) 
 
 

 
16:00 – 21:00 

CURSO PRECONGRESO 

Laboratorio de Histología 

! Inmunohistoquímica e 
Inmunofluorescencia 

Tomás García-Caballero, Rosalía 
Gallego, Ángel Vázquez-Boquete, 
Dora Ínsua, Roberto Montero Pazos 
(Univ. Santiago) 
 

 
18:00 – 19:00 

LA HISTOLOGÍA SE ABRE A LA 

SOCIEDAD 

Aula Castelao 

! El proceso de la investigación 
microscópica en cáncer infantil: a 
la búsqueda de la curación. 

Rosa Noguera (Universidad de 
Valencia). 
Entidades colaboradoras: 
NEN/Nicocontraelcáncerinfantil y 
AECC. 
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MIÉRCOLES
6 SEPTIEMBRE
 
8:30 Apertura secretaría técnica 

 
9:00 – 14:00 

CURSO PRECONGRESO 

Salón de actos 

! Presentación pública de 
resultados científicos 

Juan Francisco Madrid, Francisco 
José Sáez (Univ. País Vasco) 
 
9:00 – 14:00 

CURSO PRECONGRESO 

Aula de informática 

! Análisis de bioimagen 
microscópica 

Irene Tadeo, Rebeca Burgos, Pablo 
Vicente Munuera, Rosa Noguera 
(Univ. Valencia) 
 
14:00 – 16:00 

Comida 
 
16:00 

INAUGURACIÓN OFICIAL 

 
 
16:30 – 17:00 

CONFERENCIA INAUGURAL 

Salón de actos 

! Senescencia celular: desde la 
fisiología a la patología 

Manuel Collado (CIMUS, Santiago) 
 
17:00 – 17:30 

CONFERENCIA 

Salón de actos 

! La condrogénesis en la 
reparación del cartílago articular 

Francisco Blanco (INIBIC, A Coruña) 
 
 
 
17:30 - 18:00 

Café 
 
18:00 – 18:30 

PÓSTERES 

 
18:30 – 19:30 

COMUNICACIONES ORALES 

 
19:30 – 20:00 

CONFERENCIA 

Salón de actos 
! Los nuevos retos de la histología 

odontológica 
Miguel Angel Marín (Univ. Granada) 
 
20:00 – 20:30 

CONFERENCIA 

Salón de actos 
! Adrenomedulina: un péptido de 

mamíferos que actúa como un 
factor de crecimiento en plantas 

Alfredo Martínez (CIBIR, Logroño) 
 
21:00 

RUTA DE TAPAS 
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JUEVES
7 SEPTIEMBRE
 

8:30 Apertura secretaría técnica 
 

9:00 – 9:30 

CONFERENCIA 

Salón de actos 

! Piel artificial. Del laboratorio a la 
clínica  

Miguel Alaminos, Víctor Carriel 
(Univ. Granada) 
 

9:30 – 10:00 

CONFERENCIA 

Salón de actos 
! Pineal y melatonina: el poder y la 

fascinación de la oscuridad 
Eloy Redondo (Univ. Extremadura) 
 

10:00 - 11:30 

COMUNICACIONES ORALES 
 

11:30 - 12:00 

Café 
 

12:00 - 12:30 

PÓSTERES 

 
12:30 – 13:00 

CONFERENCIA 

Salón de actos 

! La doble vida, conocida y oculta, 
de la célula de Leydig humana 

Javier Regadera (Univ. Autónoma 
Madrid) 
 

13:00 – 13:30 

CONFERENCIA 

Salón de actos 

! Necesidad de los estudios 
histológicos en la búsqueda de 
mecanismos fisiopatológicos y 
farmacológicos 

Juan F. Padín (Univ. Autónoma 
Madrid) 

 

 
14:00 – 16:00 

Comida 
 
16:00 – 16:30 

CONFERENCIA 

Salón de actos 

! Estudio morfofuncional del cilio 
primario en tiroides 

José C. Utrilla, José M. Fernández-
Santos, Inés Martín-Lacave (Univ. 
Sevilla) 
 
16:30 – 18:00 

COMUNICACIONES ORALES 

 
18:00 – 18:30 

Café 
 
18:30 – 19:00 

PÓSTERES 

 
19:00 – 19:30 

CONFERENCIA 

Salón de actos 
! Revistas “open access”: 

¿ángeles o demonios? 
Juan Francisco Madrid (Univ. Murcia) 
 
19:30 – 20:30 

ACTO HOMENAJE 

PROFESOR ANDRÉS BEIRAS 
Salón de grados 

 
21:30 

CENA 
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VIERNES
8 SEPTIEMBRE

8:30 Apertura secretaría técnica 
 
9:00 – 9:30 

CONFERENCIA 

Salón de actos 
! Datación de traumatismos 

craneoencefálicos mediante 
técnicas inmunohistoquímicas 

Rosalía Gallego, Ángeles Romero, 
José Blanco-Pampín (Univ. Santiago) 
 
9:30 – 11:00 

COMUNICACIONES ORALES 

 
11:00 – 11:30 

Café 
 
11:30 – 12:00 

PÓSTERES 

 
12:00 – 12:30 

CONFERENCIA 

Salón de actos 

! Empleo de diferentes recursos 
informáticos en la docencia de la 
histología 

Juan A. Pedrosa (Univ. Córdoba) 
 

 
 
12:30 – 13:00 

CONFERENCIA DE CLAUSURA 

Salón de actos 

! Métodos de enseñanza de 
Histología / Biología celular en 
los Estados Unidos.  

Abraham L Kierszenbaum (The City 
University of New York) 
 
13:00 – 14:00 

REUNIÓN SOCIEDAD 

14:00 

CLAUSURA 

 
!

!
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AN ASSESSMENT OF THE MSCs ADMINISTRATION ROUTES IN SEPTIC 
RATS UNDERGOING HIGH VOLUME MECHANICAL VENTILATION. 
 
Francisco Valladares Parrilla1, Isabel García Laorden2, Marta Martínez Cutillas3, José Luis 
Carrasco Juan3, Mª Nélida Rancel Torres3, Ricardo Gutiérrez García3, Lucio Díaz-Flores Feo3 

 
1Department of Basic Medical Sciences. Section of Medicine. Faculty of Health Sciences. 
University of La Laguna. 38200 Tenerife. Spain. Networking Biomedical Research on 
Respiratory Diseases (CIBERES). Madrid. Spain. 
2Research Unit. Gran Canaria University Hospital Dr Negrín. 35010 Las Palmas de GC. 
Networking Biomedical Research on Respiratory Diseases (CIBERES). Madrid. Spain.  
3Department of Basic Medical Sciences. Section of Medicine. Faculty of Health Sciences. 
University of La Laguna. 38200 Tenerife. Spain. 
 
Introduction: Mechanical ventilation is known to cause ventilator-induced lung injury (VILI) 
(inflammatory infiltrates, haemorrhage, atelectasis, and emphysematous areas); these events 
occur in different degrees depending on the state of health of the subject; thus, in cases with 
sepsis, the percentage of pulmonary parenchyma affected is greater than in the case of the 
healthy ones. 
 
Material and Methods: Twenty-four animals were divided into four groups; prior to the 
administration of the cells, the animals were subjected to high volume mechanical ventilation 
(20ml/kg) for 4 hours; the first group (GIV) was intravenously injected with a solution rich in 
MSCs, while the second was given intratracheally (GIT), using the mechanical ventilator tube; 
control was performed with healthy animals (GOV and GOT); conventional light microscopy 
techniques (HE, Masson-Goldner and CD-117 stains) and observation were performed on a 
Nikon Optiphot-2 microscope. 
 
Results: In the control groups, modifications consisted of atelectasis, emphysema and 
perivascular edema, with no difference between groups and MSCs. On the other hand, in septic 
animals, the observations showed morphological alterations similar, but of greater intensity, in 
both GIV and GIT groups; histological assessment using the IHQ technique of CD-117 revealed 
a higher proportion of MSCs in the interalveolar septum and within the pulmonary vessels 
themselves in the GIT with respect to GIV.  
 
Conclusion: The most appropriate route of administration of MSCs to reach the lung is the 
intratracheal one. 
 
Acknowledgments: CIBERES and Technicians of the Pathology Department of HUC and 
Basic Medical Sciences Department (Histology) of the ULL. 
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ROLE OF ECTO-NUCLEOTIDASES IN HUMAN ENDOMETRIAL 
PATHOLOGIES 

Mireia Martín-Satué1,2, August Vidal1,2,3, Aitor Rodríguez-Martínez1,2, Carla Trapero1,2, 
María Villamonte-Román1, Mª Eulalia Fernández-Montolí2,4, Josep Maria Piulats2, Buenaventura 
Coroleu5, Jordi Ponce2,4, Xavier Matias-Guiu2,3 

1Departament de Patologia i Terapèutica Experimental, Facultat de Medicina i Ciències de la 
Salut, Campus Bellvitge, Universitat de Barcelona, Spain 
2Institut d’Investigació Biomèdica de Bellvitge (IDIBELL), Spain. CIBERONC 
3Servei d’Anatomia Patològica, Hospital de Bellvitge, Barcelona, Spain 
4Servei de Ginecologia, Hospital de Bellvitge, Barcelona, Spain 
5Hospital Universitari Dexeus, Barcelona, Spain 

Introduction:

Material and methods in situ

in silico

Results

Conclusions

Acknowledgements  Instituto de Salud Carlos III
FIS PI15/00036

FONDOS FEDER “una manera de hacer Europa”,
Fundación Merck Salud Ayuda Merck de Investigación 2016-Fertilidad

Asociación Española Contra el Cáncer AECC

CO2
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EXTRACELLULAR MATRIX GLYCOPROTEINS MECHANOBIOLOGY:  
MOLECULAR PLAYERS IN TUMOR SCAFFOLDING  

-  Irene Tadeo1, 2 -
-  

 
1Department of Pathology, Medical School, University of Valencia/ INCLIVA. Valencia, Spain. 
2CIBER of Cancer (CIBERONC), Madrid, Spain.3 Department of Biochemistry and Molecular 
Biology, Faculty of Biological Sciences, University of Valencia, Valencia, Spain. 4Department of 
Pathology, Hospital de Jerez de la Frontera, Jerez de la Frontera, Cádiz, Spain. 
 
Introduction: The organization, composition and morfology of the extracellular matrix (ECM) 
components are key in healthy and pathological environments. Recent studies of our group 
have confirmed the influence of a stiff ECM with a poor outcome in neuroblastoma (NB). For 
better understanding of the architectural scaffolding of the ECM, we have applied digital image 
analysis to characterize fibronectin (FN) and vitronectin (VN) due to their adhesive role in tumor 
growth and metastasis. The objectives of this work are: 1) To detect and quantify the 
relationship between FN and VN, and 2) To establish their quantity and localization in a stiff 
ECM (stECM) versus a soft ECM (soECM) and their correlation between the area of vascular 
system. 

Materials and methods: Sixteen NB were stained by immunofluorescence, using as primary 
antibodies anti-EDA (only detects the cellular FN, cFN), anti-FN (detects cellular and plasma 
forms of FN, pFN) and by immunohistochemistry to detect VN intercellular (iVN) (weak and 
moderate expression) and peri/intracellular VN (pVN) (strong expression). The images were 
digitalized at 40x and 20x respectively, using Pannoramic MIDI scanner (3D Histech) and 
quantified by Image Pro-Plus v.6.0 software (Media Cybernetics). We used an established ECM 
pattern obtained through logistic regression of morphometric parameters of ECM elements to 
define their association with clinical-biological risk factors in a cohort of 255 NB.  
 
Results: The mean stained area of cFN was 2±2.9%, pFN was 16.8±17.5%, iVN was 
12±11.5% and pVN was 2.80±3.86% in our NB cohort. We have found a positive correlation 
between i-pVN and cFN, and a negative correlation between i-pVN and pFN. In stECM, there 
were a great quantity of iVN, pVN, cFN and a low quantity of pFN. Finally, we have observed a 
negative/positive correlation between vascular elements and i-pVN/c-pFN, respectively. 

Conclusions: The scaffolding and mechanical relationships between glycoproteins and other 
ECM elements can be defined using imaging technologies. The investigation of ECM 
components may be critical for a better understanding of tumoral behaviour and for the 
development of therapeutic strategies and diagnostic tools. 

Acknowledgements: FAECC (2015/006), FIS (PI14/01008), RTICC (RD12/0036/0020) and 
CIBERONC (CB16/12/00484), Institute Carlos III, Madrid & ERDF. 
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M CELLS IN RABBIT APPENDIX: ITS AREA AND ORIGIN AFTER 
PARENTERAL ANTIGEN CHALLENGE 
 
Roma, Stella Maris; Pérez, Fernando Adrián; D'Ottavio, Alberto Enrique 
 
Department of Histology and Embryology. Medical School Research Council Rosario National 
University, Argentina 
 
Introduction:

Material and Methods:

Results:

Conclusions:
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EVIDENCE OF HYPOXIA IN PLACENTAL VILLI IN PREGNANT WOMEN 
WITH VENOUS INSUFFICIENCY 

María J Álvarez-Rocha 1, Miguel A Ortega 1, Ángel Asúnsolo 2, Beatriz Romero 1, Juan De 
León-Luis 3, Melchor Álvarez-Mon1, 4, Natalio García-Honduvilla 1,5, Julia Buján1.  

1Departments of Medicine and Medical Specialities. Faculty of Medicine and Health Sciences, 
University of Alcalá, Alcalá de Henares, Madrid, Spain. Networking Biomedical Research Center 
on Bioengineering, Biomaterials and Nanomedicine (CIBER-BBN), Madrid, Spain.2Department 
of Surgery, Medical and Social Sciences, Faculty of Medicine and Health Sciences, University 
of Alcalá, Alcalá de Henares, Madrid, Spain.3Service of gynecology and obstetrics, Section of 
fetal maternal medicine, University Hospital Gregorio Marañón, Madrid, Spain. 4Immune System 
Diseases-Rheumatology and Oncology Service, University Hospital Príncipe de Asturias, Alcalá 
de Henares, Madrid, Spain. 5University Center of Defense of Madrid (CUD-ACD), Spain. 

 

11

CO6



EPICORTICAL ROOTS AND SECONDARY HAUSTORIA OF Struthanthus 
interruptus Kunth (Loranthaceae) 

Gabriela Hernández Maya1, Carmen de la Paz Pérez Olvera1, Jacqueline Ceja Romero1 

 
1Biology departament. Universidad Autónoma Metropolitana, Unidad Iztapalapa, México City, 
Mexico 
 
Introduction:

S. interruptus

Material and methods: Fraxinus 
uhdei

Results:

Conclusions:

Acknowledgements: 
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ASSESSMENT OF THE IMPORTANCE FACTOR IN TISSUE RESPONSES OF CLAM 
POLYMESODA CAROLINIANA EXPOSED TO CADMIUM 
 
J. Ángel Vázquez Castro1, Guadalupe Barrera Escorcia2, Patricia Ramírez Romero3, Irma Hernández Calderas1, 
J. Roberto Jerónimo Juárez1, Felipe de J. Muñoz González1, Xochitl Guzmán García1. 
 
1Departamento de Hidrobiología. División de Ciencias Biológicas y de la Salud. Laboratorio de Ecotoxicología, 
Histopatología. Universidad Autónoma Metropolitana Unidad Iztapalapa. Ciudad de México, México.  
2Departamento de Hidrobiología. División de Ciencias Biológicas y de la Salud. Laboratorio de Ecotoxicología, 
Biomarcadores. Universidad Autónoma Metropolitana Unidad Iztapalapa. Ciudad de México, México. 
3Departamento de Hidrobiología. División de Ciencias Biológicas y de la Salud. Laboratorio de Ecotoxicología, 
Microbiología. Universidad Autónoma Metropolitana Unidad Iztapalapa. Ciudad de México, México. 
 
Introduction: In international environmental monitoring, the use of histology as a biomarker has been proposed 
to evaluate biological responses in aquatic organisms subjected to stress. However, in the inferences of these 
analyzes, quantitative information derived from the observation of biological responses, which can be used in the 
estimation of health indexes in wild organisms or exposed to contaminants such as cadmium, is not considered. 
The objective of this work was to analyze the pathological importance factor of tissue responses observed in the 
Tecolutla’s  Polymesoda clam, exposed to cadmium. 
 
Material and methods: Histopathological responses of 80 preparations of clams exposed to cadmium were 
analyzed. Fresh portions of the gonad and digestive gland were dissected. The preparations were analyzed by 
an optical microscope and the observed tissue responses were recorded. A prevalence matrix was constructed, 
integrating the main recorded alterations and their frequency of occurrence. The alterations were treated 
statistically and were related to the pathological importance factor (IF) of Cuevas (2013) to know the degree of 
tissue involvement. 
 
Results: The main tissue responses observed were: brown cells, spherical inclusions, atrophies, cilia loss and 
eosinophilic secretions (in order of highest to lowest prevalence, respectively) in the digestive glands and 
gonads. Tissue responses were found mostly in organisms exposed to cadmium compared to controls. 
According to Cuevas, (2013) the tissue responses observed in the P. caroliniana clam have a IF of type 2, that 
is, "moderate reversible". 
 
Conclusions: According to the IF, the alterations observed in this study do not compromise the health of the 
organisms. The use of categories of histopathological evaluation to establish a general health index in 
organisms exposed to cadmium is recommended. 
 
Acknowledgements: To Biology Master of Universidad Autónoma Metropolitana. Unidad Iztapalapa. To the 
proyect “Indicadores de integridad Ecológica y Salud Ambiental”. 
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ASSESSMENT OF THE STRESS BIOMARKERS IN THE CLAM POLYMESODA 
CAROLINIANA OF TECOLUTLA, VERACRUZ, MÉXICO 
 
J. Roberto Jerónimo Juárez1, Irma Hernández Calderas1, María del R. Zarate Hernández2, Marcela Arteaga 
Silva3, Xochitl Guzmán García1.  
 

1Departamento de Hidrobiología. División de Ciencias Biológicas y de la Salud. Laboratorio de Ecotoxicología, 
Histopatología. Universidad Autónoma Metropolitana Unidad Iztapalapa. Ciudad de México, México.  
2Departamento de Biología. División de Ciencias Biológicas y de la Salud. Laboratorio de Peces. Universidad 
Autónoma Metropolitana Unidad Iztapalapa. Ciudad de México, México. 
3Departamento de Biología de la Reproducción. División de Ciencias Biológicas y de la Salud. Laboratorio de 
Neuroendocrinología. Universidad Autónoma Metropolitana Unidad Iztapalapa. Ciudad de México, México.  
 
Introduction: Environmental stress caused by human activities may lead to alterations in the physiological 
status of aquatic organisms such as bivalve molluscs. Markers of biological responses like immunohistochemical 
analysis of HSP70, Metallothioneins and Cytochrome P450 have been proposed as a tool to evaluate  stress by 
pollution.  In Mexico, there are areas such as Tecolutla Veracruz, where strategies are required to evaluate the 
physiological status of the organisms. The aim of this work was to evaluate biomarkers related to environmental 
stress and the presence of hydrocarbons in the P.caroliniana clams of Tecolutla, Veracruz. 
 
Materials and methods: Clam tissue samples from Tecolutla, Veracruz were analyzed. Tissues were 
processed by the histological technique and 5 micron cuts were made in the middle region of the body. The 
sections were deparaffinized and rehydrated. Antigen retrieval was made by pressure cooker. Endogenous 
peroxidases was neutralized by incubating and the monoclonal antibodies were applied for HSP70, Cyt P450, 
and  Metallothionein, as well as the secondary antibody. It was used DAB+Substrate Buffer DakoCytomation as 
a detection system and DAB+Chromogen Dako. The sections were counterstained with Tacha´s Hematoxylin 
and were observed under an optical microscope. 
 
Results: The immunolocalization of specific markers was observed in the cytoplasm and some cell nuclei of 
epithelia in the digestive tract. Positive immunoreaction of HSP70 suggests the induction of antiapoptotic 
functions or tissue repair. Metallothioneins suggests the presence of metals in the environment where they 
develop. P450 overexpression was positive in gill epithelia; indicating the presence of hydrocarbons. The tissue 
structure that showed greater sensitivity to the markers was the foot, where it was possible to observe cells with 
granular content, reported previously as brown cells or hemocytes, which participate in the mechanisms of 
detoxification and its manifested in the positive response of the biomarkers used. 
 
Conclusions: The overexpression of environmental stress markers involves the activation of biochemical 
responses in the clam P. caroliniana. Proteins that are overexpressed against different sources of pollution, 
represent a potential biomarker in the evaluation of environmental stress. 
 
Acknowledgements: To Posgrado en Energía y Medio Ambiente of UAM-I. To proyect “Indicadores de 
Integridad Ecológica y Salud Ambiental”. 
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USE OF THREE DIFFERENT SOLVENT MIXTURES, FOR THE PROCESS OF 
PARAFFIN ROUTINE INCLUSION APPLIED IN VEGETABLES. 

Garrido-Fariña German I1. 
 
1Laboratorio de Apoyo a Histología y Biología, Departamento de Ciencias Biológicas, Facultad de 
Estudios Superiores Cuautitlán, Universidad Nacional Autónoma de México, Km. 2.5 Carretera 
Cuautitlán-Teoloyucan, San Sebastián Xhala Cuautitlán Izcalli, Edo de Méx CP 54740. México. 
e-mail: isaurogafa@yahoo.com.mx 
 
INTRODUCTION: 

MATERIAL AND METHODS:
Elodea 

canadensis

RESULTS:

CONCLUSION:
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HISTOLOGICAL DESCRIPTION OF THE EYE DURING THE EMBRYONIC 
DEVELOPMENT OF THE PACIFIC PYGMY OCTOPUS Paroctopus digueti 
(PERRIER & ROCHEBURNE, 1984) 

 
Maritza García-Flores1, Alma R. Rivera-Camacho1, Marcial Arellano-Martínez1, Bertha P. Ceballos-
Vázquez1. 

 
1Departament of Marine Biology and Fisheries. Marine Invertebrate Biology Laboratory. 
Interdisciplinary Center for Marine Sciences. Instituto Politécnico Nacional. La Paz, B.C.S. México. 
 

Introduction: 

Material and Methods: 

Results: 

Conclusions: 

Acknowledgements: 
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ACTOMYOSIN DYNAMICS DRIVEN BY BMP2 SIGNALING PATHWAY 
UNDERLIE THE EMERGENCE APLICAL EXTRUSION OF THE 
PROEPICARDIUM IN ZABRAFISH 
 
Laura Andrés-Delgado1,2, David Bazaga1, María Galardi-Castilla1, Nadia Mercader1,3  
1Development of the epicardium and its role during regeneration laboratory, Centro Nacional de 
Investigaciones Cardiovasculares Carlos III, Melchor Fernández Almagro 3, 28029 Madrid, 
Spain.  
2Departamento de Anatomía, Histología y Neurociencia, Facultad de Medicina, Universidad 
Autónoma de Madrid, Spain.  
3Institute of Anatomy, University of Bern, 3000 Bern 9, Switzerland.  

 
Introduction: 

 

Material and methods: 
in vivo

  

Results: 

Conclusions: 

Acknowledgements: 
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STUDY HISTOLOGICAL AND HISTOCHEMICAL OF THE MANTLE OF 
MODIOLUS CAPAX (CONRAD, 1837) BIVALVIA MYTILIDAE 
 

Esther Uría-Galicia1, Susana Hernandez-Blanco1 

1Departament of Morphology, Laboratory of Histology Animal, Nacional School of Biological 
Sciences National Politecnic Institute, México City, México. 

Introduction: Modiolus capax is consumed locally and used as a biomonitoring of aquatic pollution. 
The morphological characteristics of any organ, such as the structure of the mantle, are important 
for ecological studies, systematic and cladistic analysis. Histochemical studies of this kind are 
scarce, so the goal is perform histological and histochemical analysis of the mantle to determine its 
structure as a basis for future studies, such as the formation of the shell and pollution monitoring. 
 
Material and Methods: Six specimens were collected in the Bay of La Paz, BCS, México. Mantle 
was dissected and divided into six regions, fixed in 10% formaldehyde in seawater, embedded in 
paraffin and freezing and staining techniques for histological analysis, and histochemical for 
particular components were performed. 
 
Results: The molluscan mantle organ forms the outer integument that encloses the body of animal, 
their two lobes present epithelium:  Simple ciliated columnar, simple ciliated cubic and stratified 
ciliated   columnar. The mantle margin is the free edge, this consist of three folds: In the outer and 
middle, interepithelial and subepithelial glands are mixed, Alcian blue and PAS positive. Between 
both folds is the periostracal groove where the periostracum is produced, which together with 
glandular secretions are involved in the development of the shell. Smooth muscle bundles have 
multiple orientations and are most abundant in the inner fold, regulating the streams and sealing the 
pallial cavity. The connective tissue of the mantle zone presents reproductive tissue and cells 
containing lipids and glycogen used primarily gametogenesis. Traces of Fe, but not Cu, due to the 
bioregulation mechanism of these metals, were found. 
 
Conclusions: The epithelium of the marginal zone of the mantle has similarities with other bivalves, 
such as Mytilus edulis, Pinctada margaritifera and Pinctada mazatlanica. The types of glands are 
the same, but differ with M. capax in the proportion, location and chemical composition, mainly of 
acid glycoproteins. M. capax presents more quantity of smooth muscle tissue bundles in the inner 
fold coinciding with P. margaritifera and P.mazatlanica. In P. mazatlanica glycogen is found only in 
the mantle epithelium, and in M. capax is in the connective tissue cells, in the pallial zone and the 
epithelia of the outer and middle lobes. 
 
 Acknowledgements: National Politecnic Institute. 
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TESTIS AND EPIDIDYMIS OF WISTAR RATS AFTER SEXUAL SATIATION: 
HISTOMORPHOMETRIC ANALYSIS 

 
García-Lorenzana Mario1, Tlachi-López José Luis1, Arenas-Ríos Edith1 
 López-Ramírez Yolanda1, Verónica Rodríguez Piedracruz2 and Lucio Rosa Angélica2 
 
1Departamento de Biología de la Reproducción, Universidad Autónoma Metropolitana, Ciudad 
de México. 2Centro Tlaxcala de Biología de la Conducta, Universidad Autónoma de Tlaxcala, 
Tlaxcala, Tlax., México. (mglo@xanum.uam.mx) 
!
Introduction: Sexual satiety is the inhibition of copulation due to repeated mating. It is 

recognized when the male does not display mounts neither motor pattern of intromissions 

during 30 minutes after the last ejaculatory series. It is assumed that sexually satiated males 

under the Coolidge effect resume copulation until ejaculation. However, we evidenced that 

males execute the ejaculation pattern without seminal expulsion. Also we described that sexual 

satiation produce qualitative histological changes in the epididymis and testis. Finally, we 

showed a gradually recovery in the ejaculate and in the capacity to induce pregnancy. 

Therefore, we decided to describe the histological and morphometric features of the testis and 

epididymis, and to analyze the characteristics of the sperm obtained from testis and epididymis 

at different post satiety days. 

 

Material and Methods: Twenty-seven sexually experienced male rats were housing under 

standard conditions. After sexual satiety tests they were sacrificed bioethically (NOM-062-ZOO-

1999) at 4, 8, 12, 16, 20, 24, and 28 days (d). Also, three experienced but non-sexually satiated 

males were considered as a control group (C). Left or right organs were fixed with Bouin-

Duboscq, and processed using the routine histological techniques. Hematoxylin-Eosin was used 

to stain tissue sections. Testis parameters were: 1) number of cellular associations of the 

seminiferous cycle, 2) germinal epithelium area of the seminiferous tubules, and 3) Leydig cell 

density. Epididymis parameters were: 4) sperm density, 5) types of cellular epithelium 6) duct 

area, and 7) sperm parameters (sperm motitity, sperm count, sperm viability). U Mann-

Whitney was used for morphometry and cell type analysis, and ANOVA followed by Tukey-

Kramer for epithelial type and sperm parameters.  

 

Results: Changes in all parameters were observed particularly at 4d, 8d and 12d; a recovery 

was detected at 16d. 

 

Conclusions: Results may be due to changes in androgens concentration, androgen receptor 

density, enzymatic activity.  

 

Acknowledgements: DCBS project to MGL, CONACyT Register: 00379; Fellowship: 

620409, and technical support by Isaac Romero Carmona. 

CO16

19



NEONATAL HYPOXIA-ISCHEMIA REDUCES NEUROGENESIS IN THE 
SUBVENTRICULAR ZONE OF THE NEWBORN PIGLET: POSSIBLE 
ATTENUATION BY THERAPEUTIC HYPOTHERMIA 
 
Daniel Alonso-Alconada1,2, Pierre Gressens3,4,5,6, Nicola J Robertson1. 
 
1Institute for Women’s Health, University College London, London, UK. 
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Basque Country, Leioa, Bizkaia, Spain. 
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Material and methods:  

Results:

Conclusions:

Acknowledgments: 

20

CO17



HISTOLOGICAL STUDY OF THE THERAPEUTIC EFFECT OF 
CANNABINOIDS AFTER NEONATAL HYPOXIC-ISCHEMIC BRAIN INJURY

Daniel Alonso-Alconada1,2, Enrique Hilario1, Francisco J. Álvarez-Díaz3, Antonia Álvarez A1.

1 Department of Cell Biology and Histology, School of Medicine and Nursing, University of the 
Basque Country, Leioa, Bizkaia, Spain. 
2 Institute for Women’s Health, University College London, London, UK. 
3Intensive Care Translational Research Group, Biocruces Health Research Institute, Bizkaia, 
Spain. 
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Results:
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TRPC1 CALCIUM CHANNEL IN HEALTHY RETINAS AND DURING 
NEURONAL DEGENERATION 

Elena Caminos, Mercedes I. Jaquero, Juan R. Martinez-Galan 

University of Castilla-La Macha. Faculty of Medicine in Albacete. Dpto. of Medical Sciences. 
Instituto de Investigación en Discapacidades Neurológicas (IDINE). Albacete. Spain.  
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REPRODUCTIVE STUDY OF THE RED CLAM Megapitaria aurantiaca 
(BIVALVIA: VENERIDAE) IN PUERTO LIBERTAD, GULF OF CALIFORNIA, 
MEXICO, WITHIN THE FRAMEWORK OF A MANAGEMENT PLAN. 
 
Romo-Piñera, A. 1 y Hernández-Moreno, E.1   
1Universidad Autónoma de Baja California Sur. Departamento Académico de Ciencias Marinas y 
Costeras. Carretera al Sur Km 5.5. La Paz, B.C.S. 23088, Mexico.   
  
Introduction:

Megapitaria aurantiaca, 

 
Material and Methods: M. 
aurantiaca

 
Results:

 
Conclusions: M. aurantiaca
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PROLIFERATION AND APOPTOSIS OF SERTOLI CELLS IN THE SYRIAN 
HAMSTER (Mesocricetus auratus) DURING RECRUDESCENCE AFTER 
EXPOSURE TO SHORT PHOTOPERIOD 
 
Martínez-Hernández, J.1, Seco-Rovira, V.1, Beltran-Frutos, E.1, Ferrer C.1, Canteras M.2, Pastor 
L.M.1  
 
1Department of Cell Biology and Histology School of Medicine, IMIB-Arrixaca. Regional Campus 
of International Excellence. Campus Mare Nostrum. University of Murcia. (30100). 
2Department of Statistics. School of Medicine, University of Murcia. (30100). 
 
Introduction: The Syrian hamster is a seasonal-breeding rodent that presents two well-defined 
stages in its reproductive cycle regression and recrudescence. The Sertoli cell (Sc) is known for 
its support function in spermatogenesis and has been described as a quiescent cell once the 
animal has reached sexual maturity. Recent studies have described the proliferation of Scs and 
also their loss through apoptosis in several species of rodent. The objectives of the present 
study were to determine proliferation (PI) and apoptosis (AI) indices as well as any variation of 
the total number of Scs during testicular recrudescence after exposure to a short photoperiod. 
 
Material & Methods: For this, a total of 24 hamsters were used (18 treated and 6 controls 
(CT)). The treated animals were subjected to an 8:16 light-dark photoperiod, while the control 
animals were subjected to a 12:12 light-dark photoperiod. Six treated animals plus two from the 
control group were sacrificed at 16, 19 and 21 weeks. Testes were fixed in methacarn. Three 
recrudescence groups were established: Initial (IR), Advanced (AR) and Total (TR) 
recrudescence. Histological sections of testes were submitted to: H&E, TUNEL, vimentin 
immunohistochemistry and double staining protocols for dark field microscopy (Vimentin-PCNA 
and TUNEL-Vimentin immunofluorescence). For each group, the PI, AI and total number of Scs 
were studied by points method. 
 
Results: The results revealed the existence of Vimentin +/TUNEL + as well as Vimentin 
+/PCNA + cells. The total number of Sc increased between IR and AR, reaching values similar 
to the controls. PI was significantly higher in RI than in the other groups. AI did not vary 
significantly between the recrudescence groups compared to control. 
 
Conclusion: a) fluorescence microscopy revealed the proliferation and apoptosis of Sc in all 
the groups studied; b) the PI began high in IR and gradually decreased to levels similar to the 
control in RT, whereas the AI did not vary; c) the total number of Sc increased initially to reach 
values similar to the control d) the increase in Sc proliferation and the absence of variation in 
apoptosis led to the restoration of the Sc population during recrudescence. 
 
Acknowledgements: Funded by: GERM 19892/15. Fundación Séneca, CARM. 
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THREE-DIMENSIONAL ARCHITECTURE OF THE GOLGI COMPLEX OF 
EPIDIDYMAL PRINCIPAL CELLS 
 
Narcisa Martínez-Martínez1, Emma Martínez-Alonso1, Mónica Tomás2, José A. Martínez-
Menárguez1 

 
1Department of Cell Biology and Histology, Biomedical Research Institute of Murcia (IMIB 
Arrixaca-UMU), University of Murcia, 30100 Murcia, Spain 
2Department of Human Anatomy and Embryology, Medical School, Valencia 
University,Valencia, Spain 
 

Introduction: The principal cells from epididymis have one of the most developed Golgi 
complex (GC) known. 
The unique environment of the epididymis allows the sperm to acquire motility and the ability to 
fertilize the oocyte. In the present study, we have used this cell as model for the study of 
thethree-dimensional architecture of the GC of highly secretory and endocytic cells. 
 
Material and Methods: We have used electron tomography in combination with 
cryoimmunoelectron microscopy and classical transmission electron microscopy to study the 
organization of the GC in this cell type. More than forty 3D-reconstructions of the perinuclear 
cytoplasm were performed. 
 
Results: Electron microscopy analyses of principal epididymal cell revealed the extraordinary 
complexityof the Golgi architecture, which appeared as a very large network composed of 
branching interconnected cords covering an extensive region of the supranuclear area of the 
cell. Electron tomography demonstrated the presence in this cell type of some unknown or very 
unusual Golgi structures such as branched cisternae, pocket-like cisternal invaginations or 
tubular connections. In addition, we found a close relationship between this organelle and both 
the endoplasmic reticulum (ER) and microtubules. ER cisternae surrounded cis and trans Golgi 
sides. At the cis side, ER membranes lied adjacent to both the cis-most Golgi cisterna and the 
discrete polymorphic membranous elements belonging to the ER-Golgi intermediate 
compartment (ERGIC). The extensive trans-ER formed close contacts with the two trans-most 
cisternae. In addition, we also observed ER-derived tubules emerging from ER inwards the 
trans cisternae. Microtubules were numerous in the Golgi region of principal cells and were also 
found traversing the Golgi ribbon at multiple points.  
 
Conclusions: Despite of the huge numbers of studies, the GC is still giving surprises. This 
organelle may have unusual elements in specialized cells, the role of which remains to be 
clarified. 
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7-NICOTINIC RECEPTOR EXPRESSION IS AT HIGHER DENSITIES AT 
THE EQUATORIAL BAND IN HUMAN SPERM CELLS  

Mazen Fakih1, Alba De Juan1, Jose L. Girela1, Maria M. Francou1, Rafael Bernabeu2, Joaquín 
De Juan1  
 
1Departament of Biotechnology, University of Alicante, Alicante, Spain. 
2Instituto Bernabeu of Reproductive Medicine, Alicante, Spain. 
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Material and Methods: 

 

Results:

Conclusions:
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ACROSOMAL FAILURE BIOGENESIS CAUSES GERM CELL NUCLEAR 
FACTOR (GCNF) OVEREXPRESSION IN GLOBOZOOSPERMIC GOPC-/- 
MICE
 
Maider Bizkarguenaga1, Laura Gómez-Santos1, Juan Francisco Madrid2, Francisco José 

Sáez1, Edurne Alonso1.
  

1Department of Cell Biology and Histology, School of Medicine and Nursing, University of the 
Basque Country (UPV/EHU) Leioa, Spain.
2Department of Cell Biology and Histology, School of Medicine, University of Murcia, IMIB- 
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GROUP-WORK PRACTICES TO INCREASE ACTIVE PARTICIPATION IN 
MEDICAL HISTOLOGY 
 
Fernando Leiva-Cepas, Ignacio Ruz-Caracuel,* Antonio J Agüera-Vega, Julio Osuna-Soto, 
María Jesús  Gil-Belmonte, Ignacio Jimena, Evelio Luque, José Peña 

Department Morphological Sciences, Section of Histology, Faculty of Medicine and Nursing. 
University of Córdoba. Spain.  

* Present address: Department of Pathology. La Paz University Hospital, IDIPAZ. Madrid.Spain. 
 

Introduction: Two original practical sessions have been developed for Histology teaching. 
Students have to face a problem and solve it in small groups using what they have learnt during 
previous classes and practices.  
 
Methods: The first practical session consist of several histological images very similar in which 
students have to identify the distinguishing elements to make a differential diagnosis. After that, 
they have to reach a certain diagnosis in each image.  In the second practice, students have 

multimedia room, properly equipped with ICTs for small group sessions.  
 
Results: Each group independently and using different resources, reach a diagnosis and 
complete a report. After both sessions, students were interviewed about its usefulness, 
complementarity and effectiveness to reach CE22, CT12 CT10 and CT 19 competences. 
 
Conclusion: Results support this new approach in Histology practical sessions. They are well 
received by students and useful to put in practice necessary abilities in medical formation.  
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AUTONOMOUS USE OF THE VIRTUAL MICROSCOPE TO PREPARE THE 
LABORATORY PRACTICES 
 
Iker Badiola, Francisco José Sáez. 
 
Department of Cell Biology and Histology, School of Medicine and Nursing, The University of 
the Basque Country UPV/EHU, Spain 
 
Introduction: The virtual microscopes available on the web provide us an additional tool to 
teach histology. Our students prepared the practical classes of human histology using virtual 
microscopes looking slides similar to those anticipated in each practice. At the end of the 
semester, we conducted a survey of our students to know their opinion and to know what their 
method of work was. 
 
Material and Methods: The students indicated their degree of agreement (on a scale from 5, 
total agreement, to 0, total disagreement) with the following statements: 

1. Observing the slides with the virtual microscope has made it easier for me to study them in 
the laboratory. 

2. Preparing the practices with a virtual microscope is a waste of time. 
3. Working with a virtual microscope is easy. 
4. The slides of the virtual microscope should be the same as those of the laboratory. 
5. It is difficult to find suitable slides for each practice in virtual microscopes. 
6. Overall, I am satisfied that I have worked with the virtual microscope. 

In addition, they were asked about the frequency with which they consulted histology atlas and 
about their working method. 
 
Results: Analyzed the responses, the mean of according to the statements were: 4.48 for 
statement 1, 1.76 for statement 2, 2.36 for statement 3, 3.08 for statement 4, 3.32 for assertion 
5 and 3.8 for assertion 6. 
Two students always used histology atlases, eight used them many times, six sometimes, three 
rarely, and never six. 
Finally, most of the students sought the slides in the virtual microscopes without the help of 
other colleagues, although many of them studied the objectives that the virtual microscope itself 
pointed out. 
 
Conclusions: Students agree that the method used facilitates subsequent work in the 
microscopy laboratory and, although the work is not easy, they feel satisfied. 
Not many of them used histology atlases to prepare their work. 
Most of them have done an autonomous search of the slide, although later they moved by it 
with the indexes of the virtual microscope. 
 
Acknowledgements 
We thank our students for its collaboration. 
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COMPARISON OF THE LEARNING ENVIRONMENT IN THE HISTOLOGY 
PRACTICES OF FIVE UNIVERSITIES AND TWO DEGREES: MEDICINE AND 
BIOLOGY 

 
Joaquín De Juan1, Rosa M. Pérez-Cañaveras2, Alba De Juan Pérez1, José L. Girela López1, 
José Peña Amaro3, Manuel Garrosa4, Juan F. Madrid5, Rosa Noguera6. 

 
1Department of Biotechnology. Faculty of Science. University of Alicante, Alicante, Spain. 
2Department of Nursing. Health Sciences. University of Alicante, Alicante, Spain. 
3Department of Histology. Faculty of Medicine. University of Córdoba, Córdoba, Spain. 
4Department of Cell Biology, Histology and Pharmacology. Faculty of Medicine. University of 
Valladolid, Valladolid, Spain. 
5Department of Cell Biology and Histology. Faculty of Medicine. University of Murcia, Murcia, 
Spain.  
6Department of Pathology. Faculty of Medicine. University of Valencia, Valencia, Spain 

 
Introduction: Histology is a fundamental discipline for the training of biologists 
and physicians. By its microscopic nature, the practices are developed in 
laboratories equipped with microscopes. The implementation of laboratory 
practices in science teaching providing significant advantages to teachers and 
students. Among them, we have (1) integration of knowledge, tasks and 
resources of learning, (2) provide teachers with new skills and resources for 
their work and (3) enable students to integrate cognitive, emotional and 
sensory-motor domains into their laboratory tasks. Currently, the "learning 
environment" also is considered as a component of the teaching-learning 
process and very useful for assessing the quality of teaching of a particular 
subject. The aim of this paper is to gather the opinion of the Histology students 
of five Spanish universities (Alicante, Córdoba, Murcia, Valencia and Valladolid) 
and two different degrees: Medicine and Biology. 
 
Methods: We used Fraser's "Science Laboratory Environment Inventory" 
(SLEI), abbreviated by Lightburn and translated and adapted to Spanish by De 
Juan et al. (1916) with the acronym of SASLEI. It consists of 24 questions 
grouped into four categories: integration of theoretical and practical contents, 
rules of operation in the laboratory, cohesion among students and quality of 
materials and infrastructures. Each question consists of five answers whose 
value oscillates between "almost never" and "very often". The questionnaire 
was applied to the corresponding groups of students of Histology, mentioned 
above. The data were analysed according to the previously published 
methodology (De Juan, et al., 2016). 
 
Results: The students value the four SASLEI categories positively. Globally 
considered, of all of them the most valued is the cohesion category. The 
differences between universities, gender and degree, were established and 
discussed. 
 
Conclusion: SASLEI is a comfortable and discriminating tool in the learning 
environment of Histology practices. 
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AN INTERACTIVE ONLINE EVALUATION SYSTEM USING MOBILE PHONES 
AND COMPUTERS 

Pedrosa J.A.1, Peinado M.A.1, del Moral M.L.1, Hernández R.1, Blanco S.1, Siles E.1, Lomas R.2, 
Molina F.J.2, Osuna M.C.2, Carmona R.3 y Rus A.3 
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AN EXPERIENCE OF TEAMWORK IN HUMAN HISTOLOGY WITH 
DENTISTRY STUDENTS 
 
Francisco José Sáez. 
 
Department of Cell Biology and Histology, School of Medicine and Nursing, The University of 
the Basque Country UPV/EHU, Spain 
 
Introduction 
A teamwork experience has been carried out with Dentistry students of Human Histology. At the 
end of the semester, a survey was conducted in which the students were asked what their 
method of work was and their opinion on this type of work. In addition, a reflection is made on 
the validity of this technique. 
 
Material and Methods 
The students carried out seven exercises in groups of three and through non-presential work. 
The exercises had the same structure as the individual exams that are carried out periodically in 
the classroom. At the end of the course an anonymous survey was conducted to know the 
working method used by the students and to know their opinion. 
 
Results 
Many students did the work individually with a final pooling. Most of the students affirmed that 
they studied only the part of the subject necessary to solve the exercises. In addition, the 
students indicated their degree of agreement (on a scale from 5, total agreement, to 0, total 
disagreement) with the following statements: (1) the teamwork has helped me to study and 
learn the subject, (2) I would have learned more if I had done the work individually, (3) working 
as a team is a waste of time, (4) the teamwork have allowed me to get used to working as a 
team, and (5) the score and revision made by the teacher has allowed me to improve my 
learning. Analyzed the responses, the mean of according to the statements were 4.6, 2.5, 1.1, 
3.5, and 4.3, respectively. 
 
Conclusions 
In most cases, the initial objective, that is, to study the whole subject and then work together, 
was not achieved, 
In general, the students consider that the work done has helped them to learn the subject and to 
learn to work as a team.  
Opinions are divided equally between those who think they would have learned more by 
working individually and those who do not think so. 
It  is  not  clear  if  teamwork  is  a  good  tool  for  learning.  
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         
             



      









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

         













            
            



 






 







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ICTIOHEMATOLOGYCAL BIOMARKER AS A TOOL IN THE MONITORING 
OF AQUATIC CONTAMINATION 
 
Brian Real Huescas1, Misael Hernández Diaz1, Irma Hernández Calderas1, J. Roberto Jerónimo 
Juárez1, Xochitl Guzmán-García1. 
 
1Departamento de Hidrobiología. División de Ciencias Biológicas y de la Salud. Laboratorio de 
Ecotoxicología, Histopatología. Universidad Autónoma Metropolitana Unidad Iztapalapa. 
Ciudad De México, México.  
 
Introduction: In ecotoxicology; the application and validation of biomarkers is fundamental, due 
to the information that is generated from the effects produced by toxic substances. The study of 
fish blood as biomarker of aquatic pollution, results in high impact, considering the tissue as 
means of transport of toxics to different organs, this may conduce alterations in the organism.  
Ictiohematologycal analysis becomes key to provide the diagnosis and control of diseases, as 
well as the ecological impact associated with the reference zone. The aim of this study was to 
characterize the different groups of blood cells and morphological changes in nuclear and 
cytoplasmic cells of fish belonging to the localities of Tecolutla, Veracruz, Manantlan Jalisco and 
Valle de Bravo, Estado de México. 
 
Material and methods: Organisms were collected and anesthetized with 5% benzocaine in the 
mentioned localities. Blood by cardiac puncture was extracted and blood smear were made, 
allowing them to air and submerged in absolute alcohol for its fixation. Subsequently, they were 
stained with Giemsa dye and analyzed in an optical microscope with a 100x. 
 
Results: Different types of cells were observed, such as: basophils, eosinophils, lymphocytes, 
monocytes and some blast cells; observing greater morphological alteration (poikilocytosis) in 
erythrocytes, such as: erythroblasts, equinocytes, lysed erythrocytes and Heinz bodies. In 
abnormalities associated with hemoglobin (anisochromia) was observed: hyperchromia, 
hypochromy and polychromia. From the diversity of cells that prevailed in the samples and from 
the alterations analyzed, it could be indicated that fish health is more affected in Tecolutla 
Veracruz and Manantlan, Jalisco. 
 
Conclusions: It was possible to characterize the cells and hematological alterations in the 
studied fish, noting that the organisms with the highest prevalence of alterations were Tecolutla 
Veracruz and Manantlan, Jalisco. The use of ictiohematologycal biomarkers is recommended 
for the early detection of environmental hazards, as well as their consequences on aquatic 
organisms. 
 
Acknowledgements: To the project “Indicadores de integridad ecológica y salud ambiental”. 
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LEAF HISTOLOGY OF GENUS PINUS FROM DURANGO STATE 
 

Carmen de la Paz Pérez Olvera1, Jacqueline Ceja Romero1. 

 
1Department of Biology, Universidad Autónoma Metropolitana unidad Iztapalapa. Mexico City.  

 

Introduction: Mexico is the country with the largest number of Pinus species with about 111, in 
Durango are 20 registered. In the country the information is scarce about the histology of the leaf of 
this genus, however the knowledge of some histological characters are applicable in taxa 
classification and identification. The pines are evergreen trees, with acicular leaves arranged in 
fascicles, in varying numbers and protected at the base by a persistent or deciduous sheath. The 
goal of this work was described the histology of the leaf of Pinus arizonica, P. cooperi, P. 
durangensis, P. herrerae, P. leiophylla and P. teocote, collected in San Dimas and Santiago 
Papasquiaro, municipalities of Durango state, Mexico. 
 
Material and Methods: Herborized material of each species was softened with OT aerosol. 
Samples of about 5 mm, were dehydrated with tert-butyl alcohol in concentrations of 30, 50, 70, 85, 
96, 100% and then paraffin embedded technique was used. With a rotary microtome were obtained 
transversal sections of 25 µm, which were dewaxed and stained with astra blue-basic fuchsin 
protocol. 
 
Results: In cross section the leaves of the six species have triangular shape with angles of different 
size. The epidermis is a single row of cells with thick walls, the stomata are sunken. The 
hypodermis is uni or multi-stratified. The mesophyll is homogeneous with undulated cells. The resin 
ducts were variable in number and position in the mesophyll and had different number of epithelial 
cells. The vascular system is formed by two central vascular bundles, surrounded by the transfusion 
tissue composed of tracheids and parenchyma. 
 
Conclusions: The shape of the leaf is similar in all species, nevertheless the opening of the angles 
differs in some of them. Also the number and position of resin ducts vary according to taxa, 
therefore these characters have been considered useful in the identification of species 
 
Acknowledgements: The authors thank to the staff of the Instituto de Ecología A. C. de Durango, 
the facilities for collecting the study material and the M. in C Abel García, the identification of 
species. 
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   
     


         






    






          

            




   

          


            


   

            





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











             
             






             






         

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SEX-DEPENDENT CO-OCCURRENCE OF HYPOXIA AND -AMYLOID PLAQUES IN 

HIPPOCAMPUS AND ENTORHINAL CORTEX IS REVERSED BY LONG-TERM 

TREATMENT WITH UBIQUINOL AND ASCORBIC ACID IN THE 3XTG-AD MOUSE MODEL 

OF ALZHEIMER’S DISEASE 

 

Javier Frontiñan-Rubio1, Francisco J. Sancho-Bielsa1, Juan R. Peinado1, Darío Díaz2, Lydia 

Giménez-Llort3, Mario Durán-Prado1 and Francisco J. Alcain1  

1Departmento de Ciencias Médicas, Facultad de Medicina de Ciudad Real, Universidad de 

Castilla-la Mancha .2Departamento de Psicología, Facultad de Medicina, Universidad de 

Castilla-la Mancha. 3Departamento de Psiquiatría y Medicina Forense, Facultad de Medicina, 

Universidad Autonoma de Barcelona. 

Introduction: Diverse structural and functional abnormalities in the cerebral microvasculature 

have been described both in patients and animal models of Alzheimer disease (AD). One 

causing hypoperfusion is the thickening of the cerebrovascular basement membrane due to a 

greater collagen-IV deposition around capillaries. Our work describes how these and other 

alterations in the cerebrovascular system in 3xTg-AD mice at advanced stages of AD (12-

month-old) can be prevented by long-term diet supplementation with ubiquinol (Ub+ASC) 

stabilized with the Kaneka QH P30 powder containing ascorbic acid (ASC). 

Materials and Methods: 3xTg-AD mice were treated from prodromal stages of disease (3 

months of age) with Ub+ASC, the excipient, ASC, or a standard diet and compared to wildtype 

mice. Coenzymes Q9 and Q10 contained in plasma were determined by HPLC. 

Inmunofluorescence images where acquired with a Nikon Eclipse TiU inverted scope. The 

thickness of basement membrane in the cerebral microvessels (CVBMs) was determined in 10 

small blood vessels per animal located in the hippocampal fissure. A deposition, hypoxia and 

BACE1 levels were determined on CA1 and entorhinal cortex analysing 2 slices per animal. The 

number of microglia was carried out in hippocampus CA1 in areas with absence of amyloid 

plaques analysing 2 slices per animal.  

Results: Sex-related differences were found, as increased number of amyloid plaques in the 

hippocampus and entorhinal cortex of females. Only the areas in females with extensive -

amyloid peptide (A) burden showed large hypoxic regions that colocalized with the A plaques. 

Such neuropathological status could be reversed by Ub+ASC and, to a lesser extent, by ASC.  

Independently of the A burden, increased collagen-IV deposition in the cerebrovascular 

basement membrane was found in both males and females 3xTg-AD mice, and was strongly 

reduced in Ub+ASC- and ASC- treated animals as compared to wildtype levels. Hippocampal 

chronic inflammation and peripheral leukocytes-oxidative stress found in 3xTg-AD mice were 

reversed by antioxidants. 

Conclusions: The results of the current study define the antioxidants ubiquinol and ascorbate 

like key mediators in the cerebrovascular response to hypoxia and A deposition and make 

them attractive molecules to prevent AD associated thickness during early asymptomatic stages 

of the disease.  
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CRYOPRESERVATION MODIFIES THE HUMAN SPERM MORPHOMETRIC 
CHARACTERISTICS WHEN OBSERVED WITH ATOMIC FORCE 
MICROSCOPE 
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De Juan1 
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Introduction. Cryopreservation implicates the freezing of living cells and tissues and its storage 
at -196°C or bottom. At this temperature, metabolic activity and lethal cellular changes are 
stopped. Sperm cryopreservation preserves the male fertility and its storage in a bank for future 
use. This technique is useful in several situations: (1) donor spermatozoa, from a bank of frozen 
samples, (2) Assisted Reproductive Technology, (3) non-traditional families, such as single 
women and homosexual couples, and (4) patients with medical and surgical interventions that 
could induce infertility, like cancer. The aim of this work is to apply the use of the Atomic Force 
Microscope (AFM) methodology for examining the morphological and morphometric changes of 
the sperm head following the process of freeze-thawing. 
 
Material and methods. Semen samples were obtained from 4 healthy and normozoospermic 
young donors. The half of each sample were freezing and later defrosted for the study. Samples 
were processed according to WHO (2010). AFM analysis was carried out on spermatozoa in air 
medium using the NT-MDT equipment (Moscow, Russia). The images were acquired in the 
semi-contact AFM mode. The measurements were realised on the spermatozoa head. Eight 
shape parameters were evaluated: length, width, perimeter, area, height (maximum and 
minimum), roughness and roundness factor. A one-way ANOVA is performed by comparing the 
measurements obtained in fresh spermatozoa versus cryopreserved ones. 
 
Results. When comparing the morphometric characteristics of the fresh sperm heads, with their 
homologous defrosted spermatozoa, are observed significant differences (p <0.1) in some 
parameters. The action of freezing-thawing produced a significant decrease in head size except 
in the roundness factor and the maximum and minimum head heights. A significant roughness 
index increase is observed, probably because the cell membrane suffers a ruffled as 
consequence of decreasing of the head size. 
 
Conclusions. Cryopreservation decreases the size of the heads of human spermatozoa and 
increases the cell membrane roughness. An atomic force microscopy is a useful tool to 
analysed with detail the morphology changes of sperm cells. 
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ANTIINFECTIOUS RESPONSE IN HUMAN POLYMORPHONUCLEAR 
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Introduction: Polymorphonuclear cells (PMN) play a key role in sites of acute infection where 
they destroy bacteria by oxidative and non-oxidative mechanisms. Neutrophil Extracellular 
Traps (NETs) are a newly described mechanism of innate response by PMN, consisting in 
complexes of DNA, histones, cytoplasmic granules that adhere and kill bacteria. Upon 
activation, PMN undergo nuclear fragmentation, envelope disorganizationwith exit of chromatin 
to cytoplasm and final expulsion to forma fine networks. NETosis is the death of PMN leading to 
NETs formation. PMN of diabetic people show an enhanced NETosis: delay in wound healing 
and diabetic ulcers is attributed to NETs. Piperazinderivate Diethylcarbamazine (DEC) has 
shown a modulatory effect on oxidative mechanisms in both macrophages and PMN by 
enhancing respiratory burst and cellular innate immune-response in granulomatous 
inflammatory processes. We tested the effect of DEC over NETosis in PMN from healthy young 
people. 
 
Material and methods: Human PMN were incubated with DEC and later activated with 
NETosis inducer Phorbol 12-myristate 13-acetate (PMA). In a randomized double-blind model, 
NETosis was documented by confocal microscopy. Over the images, NETs were delimited and 
the fluorescence intensity (IF) of chromatin (stained with DAPI) and neutrophil elastase (with 
specific antibodies conjugated to Alexa fluor-488) was determined. NETs´ area was calculated 
at 15, 30, 60, 120 and 180 minutes.  
 
Results: PMN of positive control group exhibited 
nuclear changes at 15’ and started formation of NETs 
by 30’. In contrast, although PMN of the experimental 
group formed NETs, they appeared after 60’ and 
were less numerous than those of positive control 
group at all times analyzed. Negative and internal 
control groups did not form NETs. The statistical 
testing of the NETs’ area, by time and treatment 
groups, is shown in the graph. Quantitatively 
analyzed, formation of NETs in positive control group 
starts at 30’, increases abruptly at 60’ and then 
remains constant the rest of time. In experimental 
group, values were much lower (P = 0.010903 *) and 
this trend was maintained all over the experiment. 

 

 
Conclusions: DEC decreases the capacity of healthy PMN to form NETs.  
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Introduction: Fish blood cells are sensitive to various environmental agents, responding with changes 
in their morphology and cytogenetic variations. The characterization and evaluation of blood cells 
package in fish as indicators can be useful in ecotoxicological studies and environmental monitoring 
programs. The aim of this study was to assess hematological parameters of blood cells in the catfish 
Ariopsis felis that can be included in protocols for the monitoring of the contamination. 
 
Materials and methods: Ten specimens of catfish (A. felis) were collected in Tecolutla, Veracruz, 
Mexico. The fishes were anesthetized with 5% Benzocaine, recording weight (gr) and length (cm). 
Three ml of blood were extracted with herparinized syringes and subsequently 1: 100 dilutions were 
made for the erythrocyte count in the Nuebauer chamber with a manual hemocytometer. Blood 
smears were made and stained with Giemsa. Homogeneous zig-zag fields were observed and 
analyzed using optical microscope. 
 
Results: Catfish average length and weight is 36 cm and 441 gr respectively, which means they are in 
adult state. Hematological parameters (number and morphology) in erythrocytes, polymorphonuclear 
and monomorphonuclear cells were evaluated. The erythrocyte count averaged 1.7-2.5 X 106 cel/mL. 
The morphology of erythrocytes, according to their nucleus-cytoplasmic relationship, had an ovoid 
shape and a well-defined nucleus, a size of 8-10 µm and membrane alterations (poquilocytosis), 
cytoplasm (Heinz bodies), nucleus (decondensed genetic material) and a less proportion lysis cells. In 
polymorphonuclears, granules were observed in cytoplasm and the nucleus occupies a greater 
proportion than the cytoplasm, its size was 10-15 µm. The monomorphonuclear cells measured 
between 7 and 10 µm and were observed with rounded and lobulated nuclei. Alterations were not 
found in polymorphonuclear and monomorphonuclear cells. 
 
Conclusions: The catfish (A. felis) presents a cellular package with a well defined morphology. Hence 
why the evaluated hematological parameters as indicator of contamination is recomended in the 
monitoring protocols. The present study continues working on the establishment of pathological values 
of the cellular package in a special statistical R program. 
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Introduction. Tissue microarray (TMA) is the most useful method to compare multiple cells or 
tissue samples on the same slide. TMA is usually made transferring tissue cores from different 
donor blocks to a recipient one. This technique evolved from the multitumour sausage tissue 
block to TMA. Since the description of TMA punching paraffin tissue cores arranged in a 
Cartesian coordinate system by Kononen (Nat Med 4:844,1998) different methods were 
reported (Vogel. Microarrays 3:103, 2014) because commercial tissue arrayers are expensive. 
However, manual hole punching of the recipient block may result in block breakage, and the 
exact alignment of the holes is difficult. We present a new method to make easily the recipient 
blocks using a very common material in everyday life and in addition to very low cost. 
 
Material and methods. Formalin fixed and paraffin embedded tissue samples from department 
of Pathology were used. The TMA was done using different materials, both home and 
laboratory source, according to the required thickness of the samples. Samples of 1-1.2 mm in 
diameter have used woodworking nails placed through lid tissue cassettes, and secured with 
paste FIMO®. This was used to make the recipient block as a routinely paraffin block and after 
paraffin has cooled, the nail matrix was removed by mechanical traction. For 2 mm samples we 
assume a paraffin block where performed equally spaced holes with a skin biopsy punch. We 
cover with liquid commercial silicone. Once has solidified get a mold that moulds of paraffin 
where only subtracted place from blocks donor tissue cylinders can be placed. 
 
Results : This method of doing TMA recipient blocks is very low cost and easily reproducible 
allowing 100 sample cylinder of 1-1.2 mm in diameter. Using the biopsy punch and silicone the 
number of cylinders was lower (around 30). To make a negative of silicone mold with a hole 
diameter below 1.5 mm was difficult and in these cases the best option was the use of the nails. 
 
Conclusion. This DIY method is very easy and allowed to study many tissue samples. No 
differences were observed when compared with commercial TMA builders. 
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DISTRIBUTION OF HIGH ENDOTHELIAL VENULES 
 
Benedicto Molina Espinoza1, Enrique Olave Riffo1 
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Introduction: The lymphoid system provides a line of defense against invasive pathogens 
constituting a barrier that is in charge of the immune defense of the organism, constituted by 
lymphocyte accumulations. Some of them are limited by a capsule of connective tissue and 
others not encapsulated. Their cells constitute the functional components of the innate and 
adaptive immune system. This set of lymphatic organs are distributed throughout the human 
body. In the lymphatic nodes, encapsulated organs exposed to the lymph circulation in their 
area of the deep cortex have been described high endothelium venules, called the postcapillary 
venules where the lymphocytes leave the blood vessel through the cytoplasm of these vascular 
cells through emperipolesis to present antigens and assemble an immune response. 
 
Material and Method: The objective of this study is to determine if these venules are exclusive 
to the Lymph Nodes. We studied 20 tonsils surgically extracted from patients with chronic 
tonsillitis and 30 lymph nodes in the esophageal mucosa, which were fixed by immersion in 
10% formalin buffer and treated with traditional dehydration and inclusion techniques in 
Paraplast, obtaining serial cuts of 7 µm of thickness and dyed with current method for optical 
microscopy. 
 
Results: In all the tonsils and lymph nodes analyzed in their perinodular and marginal regions 
were found the presence of postcapillary veins with cubic endothelium. 
 
Conclusions: We conclude that the passage of lymphocytes to present antigens by 
emperipolesis also occurs In non-encapsulated lymphoid organs. 
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Introduction: Sonic hedgehog (SHH) is an essential morphogen for the development of various 
structures, such as notochord, floor plate of neural tube, limbs, among others. We sought to 
determine the immunolocalization of SHH in mouse embryos and fetuses. 
 
Material and methods: Ten pregnant mice were euthanized, one group of 5 animals at 12 days 
postcoital (p.c.), and another group at 17 days p.c. The embryos and fetuses obtained were 
fixed in formalin buffered in PBS and included in paraplast. Serial cross sections were made. 
Polyclonal SHH antibody (Santa Cruz Biotechnology, H-160, rabbit), dilution 1:100 was used. 
The immunolocalization of the positively-labeled samples was identified. 
 
Results: SHH expression in the 12 days p.c. was immunopositive in notochord, neural tube 
floor plate, radioactic pre-articular ulna, and practically all epithelia: bronchial, intestinal, bladder 
and urethra. In fetal stage, at 17 days p.c. The immunopositivity disappears in the cartilage 
except for areas of ossification, decreases in the epidermis but appears in hair follicles. The 
intestinal mucosa has been differentiated into segments, showing a greater immunostaining at 
the level of intestinal villi.  
 
Conclusions: SHH acts in different stages of the gestational period, being key in the 
differentiation of different structures. In embryonic stages, it is vital in the formation of the 
nervous system, organogenesis and limb formation, so its expression is found in these areas. 
However, in the fetal stage the expression changes to more specialized structures such as hair 
follicle and intestinal villi. 
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Introduction. The incidence of nephropathy by contrast has increased as a result to use for 
diagnostic purposes and therapeutic intervention. Its incidence in the general population is low, 
but it increases exponentially in patients with risk factors such as diabetes and previous renal 
disease. Several protocols have been used in the attempt to prevent contrast-induced 
nephropathy, such as hydratation with physiological solution, use of low osmolality contrast 
media, infusion of sodium bicarbonate and n-acetylcysteine.These last have been considered 
the most effective.The objective of this study was determine the role of the phenolic compound 
(PhP) on renal protection in albino Wistar rats compared to the use of hydration and                  
n-acetylcysteine. 
 
Material and Method. The Wistar rats were divided in 5 randomized groups and treated during 
5 days before, N-acetylcysteine group (300 mg/ day), PhP group (100 mg/day), hydratation 
group (100 ml/day), physiological solution (100 ml/day), and control group; all substances were 
administered by gavage. Following these procedures, the animals were induced to experimental 
nephrotoxicity, receiving indomethacin (10 mg/kg, intraperitoneally, ip), and 15 min after one 
injection of N-nitro-L-arginine methyl ester (L-NAME, 10 mg/kg, ip), and after the contrast agent 
(Ultravist - meglumine amidotrizoate), 6 ml/kg by the ip route. After 24 hours the animals were 
sacrificed and biochemical and morphological analyzes were performed. 
 
Results. The results showed that the biochemical levels of urea and creatinine and the 
morphology results in the group treated with PhP remained normal compared to the control 
group; aspects of tubular necrosis and glomerular atrophy have already been found in the 
hydration n-acetylcysteine group, with small glomerular atrophy in the hydrated group. 
 
Conclusions. In general for the model used the preventive use of the PhP compound was 
effective and presented results of nephroprotection after the use of contrast media. 
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Introduction. Friedrich Sigmund Merkel described in 1875 a type of epidermal cell with a 
specific inervation, that was called “Tastzellen” to indicate its tactile function. Merkel cells are 
localized primarily in the epidermis of fingertips, but also in hair follicles, lips, eyelids and oral 
mucosa. SOX2 is a key transcription factor iimportant in the maintenance of embryonic neural 
crest stem cell pluripotency. SOX2 was described in Merkel cells of skin, but only one paper 
showed a photograph of SOX2 in Merkel cells of oral mucosa (lip) (Laga et al., Am J Pathol 
2010; 176:903-13). The aim of the present work was to analyze the expression of SOX2 in 
Merkel cells of human oral mucosa of different regions. 
 
Material and methods. Normal samples of human oral mucosa were obtained from the files of 
the Pathology Department of the University Clinical Hospital of Santiago de Compostela. The 
samples analyzed (n=15) corresponded to mucosa of lip, gum, cheek and palate. 
Immunohistochemistry was automatically performed using an AutostainerLink 48 immunostainer 
(Dako-Agilent, Carpinteria, CA). Briefly, the slides were consecutively incubated at room 
temperature in: 1) SOX2 rabbit monoclonal antibody (Novus Biologicals, Littleton, CO) at 1:5000 
for 20 min or in cytokeratin 20 (CK20) mouse monoclonal (Dako-Agilent), RTU for 20 min; 2) 
EnVision FLEX/HRP (dextran polymer complex) for 20 min; 3) chromogen solution (DAB) for 10 
min; and 4) EnVision FLEX hematoxylin for 9 min. Double IF: SOX2 ab 1:4000 48h 4ºC; donkey 
anti-rabbit 1:200 1h RT; CK20 Dako-Agilent 15 min RT; sheep anti-mouse (Sigma) 1:200 1h RT. 
 
Results. SOX2 immunoreactivity was found in the nuclei of some oral mucosa cells. The region 
with higher density of positive cells was gum. Immunostained cells were primarily localized at 
the tips of rete ridges and appeared isolated or forming small clusters. Serial sections 
immunostained for SOX2 and CK20 showed coexpression of both markers, proving that SOX2 
positive cells in oral mucosa were Merkel cells. Double immunofluorescence confirmed that 
virtually all oral Merkel cells expressed SOX2. SOX2 in oral Merkel cells may play a role in 
Merkel cell differentiation and could support the theory of a neural crest origin for these cells. 
  
Conclusion. SOX2 immunoreactivity was found in the nuclei of virtually all Merkel cells 
localized in oral mucosa. The region of oral mucosa with higher density of Merkel cells was 
gum. Further research is warranted to ascertain the precise role of SOX2 in oral Merkel cells. 
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GULL (Larus michahellis) 
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Introduction: The pecten oculi is a highly vascularized and pigmented organ 
that overlies the optic disc and projects into the vitreous body of the avian eye. 
Although this structure is well known for more than a century, its functions are 
still a matter of debate. Both formation of a blood-retina barrier and nourish the 
avascular retina are the most plausible functions. Others functions are: to 
increase visual precision, protect the blood vessels from harmful beams of the 
ultraviolet light as well as oxygen radicals, increased metabolic rate to optimize 
eye physiology in low temperatures at high-altitude flights. Moreover, functional 
morphology of the pecten correlates with the life-style of the bird. The goal of 
this study is to describe this organ in the yellow-legged gull (Larus michahelis) 
using light and electron microscopy. 
 
Material and Methods: Study was carried out from 6 pecten oculi belonging 3 
seagulls. The eyeballs were cut at the equator, and two posterior eyes which 
contained the pecten oculi was photographed using digital camera attached 
stereomicroscope (Leica). Three pecten oculi were fixed in 10% buffered 
formalin for histological procedure and blocked in paraffin. Sections were 
stained using hematoxilin and eosin and others staining techniques. Three more 
pectin oculi were fixed in 1% paraformaldehyde and 1.6% glutaraldehyde in 
phosphate buffer solution. One of them were processed for scanning electron 
microscopic and two for transmission electron microscopy examination. The 
diameter of the capillaries and thickness of capillary basement membrane of 
pecten oculi were measured with image J program. 
 
Results: This pecten oculi is pleated and consists of 18- 20 pleats. Capillaries, 
small blood vessels (afferent and efferent) and pigmented stromal cells can be 
identified. Endotelial cells display numerous microvillous-like folds projecting 
from their internal (luminal) and external (ablaluminal) surfaces. Each capilar is 
rounded by fibrous, PAS-positive basal lamina, which also encloses pericytes. 
Intercellular spaces between capillaries are occupied by pigmented stromal 
cells which show long membrane projections and large granules. 
 
Conclusions: The pecten oculi of Larus michahellis, a water bird hunting 
diurnally, are pleated and similar with other diurnal birds. 
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Introduction: Hypoxia has a teratogenic effect on the fish during embryonic development. 
Nevertheless, the effects on the larval stage are yet not known. The aim of this study was to asses 
the effects of hypoxia on the number of neurons and their apoptotic rate in the spinal cord of alevín. 
 
Material and Methods: Salmo salar after hatching. A total of 400 alevines were used, establishing 
both hypoxia and control (normoxia) groups, considering the post-hatching days 1, 3, 5 and 7. 
Transversal sections were made of the whole alevin body at the level of the dorsal fin. Cresyl violet 
staining was carried out and the spinal neurons were counted by the method of optical dissector. 
Immunohistochemistry was performed against the transcription factor HIF-1!, and neuronal 
apoptosis was assessed by immunohistochemistry against Caspase 3. Statistical analysis ANOVA 
and Tukey's test were applied in order to assess significant differences between groups. 
 
Results: Spinal cord of Salmon alevines is in a stage of morphogenesis topography, in 
concordance to that has been observed in other fish and mammals. HIF-1! was expressed in spinal 
neurons in both groups, being significantly higher in the hypoxic group. The process of neuronal 
apoptosis was observed in both hypoxic and normoxic groups, reaching higher significance in the 
hypoxic alevines. The number of neurons in the spinal cord was significantly lower in the hypoxic 
group. In conclusion, this work shows that hypoxia in Salmo salar farming fry posthatch decreases 
in half the number of neurons and increases the expression of HIF-1! and apoptosis in the spinal 
cord.  
 
Conclusions: These results contribute to increase our knowledge about the biological development 
of salmon, in particular the genesis of the spinal cord, and the effects of hypoxic conditions on the 
development of this structure.  
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Introduction: Pacinian corpuscles (PCs) are sensory mechanoreceptors predominantly found 
in the skin, which respond to rapid vibrations and deep mechanical pressure. They are usually 
found in the dermis and the subcutaneous tissue, with a wide distribution, specially in the 
fingers and toes, arms, neck, genitalia and nipples, but, even, in the mesentery, joints, 
periosteum, ligaments and tendons. There are isolated reports of PCs in some locations such 
as pancreas, urinary bladder, lymph node or prostate (only one case reported). 
The finding of one case of PC in a prostatectomy in our department has led us to investigate the 
existence of this anatomical structure in a series of consecutive prostatectomy specimens. !
 
Material and Methods: One hundred radical prostatectomy specimens consecutively received 
in our department were retrospectively reviewed searching specifically for the presence of PCs. 
A total of 3.077 H-E slides from 100 specimens (14-85 per specimen, average= 30,77) were 
reviewed.!
All of the PCs found were confirmed with immunohistochemical staining for EMA, which is 
expressed by the outer core and the capsule of the PCs.!
 
Results: One PC was found in each one of 4 prostatectomy specimens (4% of our series of 
prostates).  They were located in the peripheral fat tissue, at 402 to 1505 micra (mean: 960 
micra) from the fibrous capsule. Three of them were in the right lobe (two of them in the lateral 
aspect of the mid region and one in the anterior base) and the other one in the left lobe (anterior 
aspect of mid region). The diameter of the PCs ranged from 358 to 829 micra (mean=694 
micra). 
 
Conclusions: The presence of PCs is a rare finding in prostate although not so unusual as 
described in the literature. A difference with the previously reported case (intraparenchimatous 
PC), our cases were located in the periprostatic fat tissue, although closely adjacent to the 
capsule. They were in both lobes and predominantly in the mid region, and lateral or anterior 
aspect. The morphology or size are similar to the PCs of the usual locations. The possible role 
of these PCs so close to the prostate or if this finding should be considered as an ectopia are 
issues that remain to be elucidated. 
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Introduction: Fibroblasts of periodontal ligament (PDL) play a key part in fixing the tooth in the 
alveolar bone and in maintaining homeostasis of the surrounding tissues, such as the alveolar 
bone and the cementum. A temporary inflammatory process is triggered in various clinical 
situations, determining the synthesis of prostaglandins and cytokines in fibroblast cells derived 
from human PDL. As low-level laser (LLL) has bio-stimulant, anti-inflammatory and analgesic 
effects, the object of this study was to carry out a systematic review of the effect of LLL on 
cultures of human PDL cells. 
 
Material and method: A search was made of the Pubmed, WoS and SCOPUS databases 
using search terms "low-level laser", "periodontal ligament cell", "periodontal ligament 
fibroblast". To select the studies, first the relevance of the titles and abstracts was analysed, 
then studies were selected according to the inclusion/exclusion criteria. Studies were included 
which analysed cell proliferation, cytokine release and protein synthesis with red or nearinfrared 
lasers. Systematic reviews, studies in animals, studies of other types of fibroblast, highlaser and 
infrared laser were all excluded. 
 
Results: 106 studies were identified. After exclusion of duplicate studies, 62 studies were 
excluded as irrelevant and 24 studies were selected for analysis. After application of the 
inclusion/exclusion criteria, 9 studies were selected for the review. These studies reported the 
use of InGaAIP 660 nm and GaAlAs continuous mode 670-830 nm laser equipment, with power 
from 10 to 500 mW. It was observed that the laser-irradiated cell cultures showed higher activity 
than the controls. Doses from 1 J/cm2 effectively increased cell proliferation. PGE2 inhibition 
was observed with a dose of 3.82 J/cm2. Doses of 5-10 J/cm2 were used to reduce the 
inflammatory marker expression (iNOS, TNF-!, and IL-1, COX-2). 
 
Conclusion: All the studies reported that irradiated cell cultures obtained better results than the 
controls. LLL is capable of increasing human PDL cell proliferation and decreasing cellular 
inflammatory marker expression; the increase in PGE2 production is significantly inhibited by 
laser irradiation in a dose-dependent manner. 
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Introduction. The thyroid gland have a great important due to the synthesis and secretion of 
hormones involved in the animals physiology. Due to its importance the aim of the present study 
was to determine evaluations of thyroid structure submitted to infrared laser stimulated. 
 
Material and Method. Ten Sprague Dawley rats of three months old, weighing approximately 
200 grams each, were divided into two groups of 4 animals each: the group control and the 4 
animals in the experimental group received infrared laser stimulation to the thyroid with doses of 
16 J/cm2 for 15 consecutive days. Once sacrificed, the respective thyroids were extracted to be 
processed for optical microscopy and histological and micrograph slides were made with final 
increases of up to 1000 X. Morphometric studies were conducted on 40 histological slides to 
determine tissue variations generated by the infrared inductions, with special emphasis in the 
colloidal disposition, constancy of blood vessels and dimensions of thyroid follicles. 
 
Results. The results show that colloidal area, the blood vessels area and the thyroid follicles 
measurements decreased. 
 
Conclusions. The inductions of the infrared laser compared to the controls revealed noticeable 
differences in all the components of the thyroid tissue analyzed, which could provide 
background on different functionalities in the metabolism of the respective glands. 
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Introduction: Crohn's disease (CD) is an inflammatory bowel disease (IBD), whose 
pathogenesis and etiology remains unclear. Pathological alterations associated include 
intestinal inflammation, alteration of the intestinal epithelial barrier and formation of ulcers. Our 
objective was to simulate the pathogenesis and clinical characteristics of CD and to validate a 
more efficient histopathological evaluation methodology. 
 
Material and Methods: Male Balb/c mice (25-28 g) of 8 month old were obtained. For the 
induction of the disease we used trinitrobenzenesulfonic acid (TNBS), a heptane that, together 
with ethanol, acts as a disruptor of the intestinal barrier. TNBS was prepared at a concentration 
of 3 mg with 50% etanol in a total volume of 70 µl and was administered via intracolonic. Mice 
control group received the same volume with only 50% ethanol. 
 
Results: Mice were sacrificed in the presence of clinical signs by intraperitoneal anesthesia. 
The large intestine was removed and opened by longitudinal incision. Macroscopic assessment 
of the intestine was performed, in which the control mice showed hyperemia and thickening in 
the proximal colon without ulceration, whereas the intestine in the presence of TNBS also 
presented congestion in the distal part. Subsequently, the longitudinal fraction was rolled from 
the distal to the proximal end in order to evaluate the tissue and its characteristics in only one 
slide. Histopathological study of the samples revealed loss of mucous secretion at the focal 
level together with inflammatory infiltrate of neutrophil predominance in the lamina propria, 
whereas in some glands it was possible to observe few neutrophils, manifesting a process of 
acute inflammation. Adipose tissue showed few foci of lymphocytic infiltrate. No granulomas 
were present. 
 
Conclusions: Although this animal model does not reproduce the etiopathogenesis of CD, it 
does allow us to understand aspects related to the appearance of periods of the active 
inflammation and the clinical course of the disease; in addition to providing us with the 
possibility of developing new therapeutic strategies. The methodology used provides a different 
and easy approach to perform studies of Crohn's disease through the evaluation of the entire 
length of the large intestine coiled in the same slide. 
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Introduction. A new model of diffuse brain injury in rats was published by Marmarou and Foda 
many years ago (1996). They described a method to produce brain acceleration throw a head 
impact. The injury was induced via the release of 450 g from a height of 1 or 2 m onto the intact 
skull which was protected by a steel disc to prevent skull fracture. The head was free to move 
on a ‘foam bed‘ or cushion providing the translational acceleration and deceleration components 
of the injury. The objective was to identify the trauma levels that would induce mild head injury 
(with no mortality) and severe head injury (about 50% mortality rate) with a low incidence of 
skull fracture. From that moment on, many authors have been using this method achieving 
really different results by implementing the same parameters.  
 
Material and methods. In our field of research we needed to inflict the most severe closed 
head injury making sure that the rats survive at least for 24 h in order to test specific cerebral 
protein expression. Following Marmarou model, we started releasing 450 g weight from 2 m 
high, but most of the rats died immediately. So we tried with different heights going down to 1 m 
high. 
 
Results. We got some good positive protein-tissue expression but the immediately rat mortality 
was 50%, and 25% of the surviving rats showed minimal injuries. The explanation lies on the 
extremely steep injury tolerance curve of the rat skull. Beside, very subtle changes during the 
impact, such as movement of the head due to respiration and others, might dramatically change 
the intensity of the injury. We also altered the steel disc making it wider. The foam density used 
to lay the rat on is the other factor. According to the degree of density, the head of the rat 
moves down more or less after the impact, modifying consequently the results. 
 
Conclusion. Little changes in the point of impact and the density of the foam are able to alter 
heavily the results, so they are two essential factors to consider in standardisation of Marmarou 
rodent model. 
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Introduction: Ocular and periocular traumatisms may result in loss of vision. Hypothermia 
provides a beneficial intervention for brain and heart conditions and, here, we study whether 
hypothermia can prevent retinal damage caused by traumatic neuropathy.  
 
Material and Methods: Intraorbital optic nerve crush (IONC) or sham manipulation was applied 
to male rats. Some animals were subjected to hypothermia (8ºC) for 3 h following surgery. 
Thirty days later, animals were subjected to electroretinography and behavioral tests.   
 
Results: IONC treatment resulted in amplitude reduction of the b-wave and oscillatory 
potentials of the electroretinogram, whereas the hypothermic treatment significantly (p<0.05) 
reversed this process. Using a descending method of limits in a two-choice visual task 
apparatus, we demonstrated that hypothermia significantly (p<0.001) preserved visual acuity. 
Furthermore, IONC-treated rats had a lower (p<0.0001) number of retinal ganglion cells and a 
higher (p<0.0001) number of TUNEL-positive cells than sham-operated controls. These 
numbers were significantly (p<0.0001) corrected by hypothermic treatment. There was a 
significant (p<0.001) increase of RNA-binding motif protein 3 (RBM3) and of BCL2 (p<0.01) 
mRNA expression in the eyes exposed to hypothermia.  
 
Conclusions: Hypothermia constitutes an efficacious treatment for traumatic vision impairing 
conditions, and the cold-shock protein pathway may be involved in mediating the beneficial 
effects shown in the retina. 
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RETINAL CELLS IN DEVELOPING VERTEBRATE RETINA: A 
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SUBSET OF DENDRITE-TARGETING INTERNEURONS IN THE RAT 
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 EFFECT OF CARNOSINE AND ALPHA-TOCOPHEROL ON CEREBRAL 
CORTEX IN MICE EXPOSED TO VANADIUM INHALATION. AN 

ULTRASTRUCTURAL ANALYSIS  

L Colín-Barenque1, CN Velázquez Pérez2, D Altamira P3. Bizarro-Nevares4, A. Gonzalez-
Villalva4,A. Zepeda4   F.Pasos4 , P.Aley1, J Espinosa-Villanueva1, Fortoul T.I4 .                      

1Dept Neuroscience FES Iztacala,2Facultad de Ciencias, 3FES Zaragoza,4Dept. de Biología 
Celular y Tisular Fac. de Medicina. UNAM. México 

Introduction 
Vanadium (V) is delivered to the atmosphere by the combustion of petroleum derivates rich in 
this element. V can induce the formation of reactive oxygen species (ROS) in biological systems 
and its toxicological effects have been associated with its production1. In previous studies we 
reported neuronal alterations in olfactory bulb and hippocampus in mice exposed to vanadium 2  
Carnosine (beta-alanyl-l-histidine) and !-tocopherol have antioxidant activity as scavengers of 
free radicals3. The present study determined the effect of carnosine and !-tocopherol in mice 
prefrontal cortex exposed to vanadium by an ultrastructural approach.  
Material and methods 
CD-1 male mice weighing 30 ± 3g were divided into six groups.  1) Mice inhaled V2O5 (0.02M) 
one hour twice for a 4-week period. 2) V2O5 inhalation plus Carnosine oral treatment 
(1mg/kg/day) 3) Only Carnosine treatment, 4) V2O5 inhalation plus !-tocopherol (200mg/kg) IM 
twice a week 5) Only !-tocopherol and 6) Controls inhaled saline. Animals were sacrificed by 
pentobarbital overdose, perfused by intracardiac puncture with saline and glutaraldehyde (2%). 
Cerebral cortexes were dissected and processed for MET. The samples were analyzed in a 
Zeiss EM 100.  
Results 
The ultrastructural examination revealed that pyramidal neurons of cerebral cortex from 
carnosine group showed similar organelle ultrastructure -devoid of damage- as in controls. In 
contrast, alterations in pyramidal neurons were observed after V-exposure (dark cells with 
shrunken soma, pyknotic nucleus, a form of necrotic neuronal death). In particular, V-exposed 
mice and treated with carnosine showed a decrease in neuronal death compared with V-
exposed without carnosine. In the !-tocopherol group some neurons with vacuolization were 
observed. In contrast, the pyramidal neurons of the group exposed to V and treated with !-
tocopherol showed necrosis and ultrastructural alterations.  
Conclusions 
These results showed that ultrastructural alterations in pyramidal neurons death induced by V, 
is mediated by oxidative stress and that carnosine may modulate the neurotoxic vanadium 
action, unlike !-tocopherol that did not display any neuroprotective effect. 
Acknowledgements: This work was supported by PAPIIT IN-220414 
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CHANGES OF LEYDIG CELL POPULATION IN SYRIAN HAMSTER DURING 
SPONTANEOUS RECRUDESCENCE AFTER TO A SHORT PHOTOPERIOD 
 
E. Beltrán-Frutos, J. Martínez-Hernández, V. Seco-Rovira, C. Ferrer, L.M. Pastor 

Department of Cell Biology and Histology, Aging Institute, IMIB-Arrixaca. School of Medicine, 
Regional Campus of International Excellence “Campus Mare Nostrum”, University of Murcia, 
30100 Murcia. Spain 
 
Introduction: Syrian hamster (Mesocricetus auratus) is an animal of seasonal reproduction. 
When this animal is subjected to a short photoperiod his testes undergo a regression process 
that involves changes in the size and number of Leydig cells. During the recrudescence stage 
the testis regains its original size and shape as well as the population of these cells is restored.  
The aim of this work is to study the quantitative changes and proliferative activity of population 
of Leydig cells undergo during the recrudescence.  
 
Material and Methods: We used a total of 23 Syrian hamsters (Mesocricetus auratus) 
distributed in 4 groups: control, Initial Recrudescence (IR), Advanced Recrudescence (AR) and 
Total Recrudescence (TR). The immunohistochemical technique was used to detect the 
presence of PCNA and to quantify its positivity.  
 
Results: We observed positivity to PCNA in Leydig cells type A, in small cells near to the 
interstitial vasculature ("possible progenitors"), endothelial cells, pericytes and myoid cells. The 
total number of Leydig cells is lower in IR group than in the control group (p <0.05). The number 
of Leydig cells of type B and C significantly lower in the recrudescence groups respect to control 
(p <0.05). The total number of D cells (possible progenitor) significantly increased in IR and AR 
groups (p <0.05). The percentage of Leydig cells type A positive for PCNA showed no 
significant differences during the recrudescence process. On the contrary percentage of D 
positive for PCNA decreased during recrudescence (p<0.05). 
 
Conclusions: The proliferation of Leydig cells does not contribute significantly to restoration in 
number during the recrudescence, on the contrary, the differentiation of new Leydig cells from 
the progenitors and the reduction of Leydig cells necrosis probably restores the population of 
these cells during recrudescence.  
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ANDROGENIZATION ON ADULT RAT UTERUS. 
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DISTRIBUTION OF MUCINS IN HUMAN ENDOCERVICAL GLANDS DURING 
THE PROLIFERATIVE PHASE 
1Francisco García-Molina, 2Vicente Seco-Rovira, 2Jesús Martínez-Hernández, J., 2Ester Beltrán-
Frutos E., 2Concepción Ferrer, 3 José María Rodríguez-Ingelmo, 3María Encarnación Andrada-
Becerra E., 2Luis M. Pastor.  
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3Hospital General Universitario de Elche. Alicante. 
 
Introduction: Cervical mucus changes during the menstrual cycle presenting different 
biophysical and biochemical characteristics, throughout the cycle. It is now accepted 
that cervical mucus is not a homogeneous but a heterogeneous entity that contains 
different types of mucus that vary in proportion throughout the cycle. It has been 
proposed that specific regions of the endocervical mucosa produce each of the mucus 
types but it is unknown whether their biochemical composition differs. This study uses 
conventional histochemical techniques for mucins to analyse secretion in the 
endocervical glands during the proliferative phase in order to determine whether there 
are differences between the different parts of the endocervical canal as regards the 
composition of sialomucins, sulfomucines and neutral mucins. 
 
Material and Methods: For this purpose, three longitudinal sections were used: 
anterior, posterior and middle of the endocervical canal from the uterus of eight women 
presenting endometrium in proliferative phase. The study was carried out under the 
control of the ethical research committee and the Biobank of the General University 
Hospital of Elche. The sections were stained with Alcian Blue pH 2.5 and Alcian Blue 
pH 1 and Alcian Blue pH 2.5 -PAS. The canal was differentiated into three regions for 
analysis purposes: proximal, middle and distal (endocervix). In each of them, 20 fields 
were visualized with a 20X objective, and the intensity of the staining and the 
percentage of glands for each slide were evaluated. Subsequently, an average 
semiquantitative value for each preparation of the mucin content was calculated, 
combining both the percentage and intensity.  
 
Results: The three endocervical zones presented abundant mucin secretion of a more 
acid than neutral character. The proximal and middle region especially showed 
sulfomucines and the distal region a mixture of sulfomucines and sialomucins. 
 
Conclusions: During the proliferative or estrogenic phase, mucus with abundant 
sulphate or carboxyl groups exists throughout the endocervical canal. Their distribution 
is heterogeneous because the proportion of sialomucins increases with respect to 
sulfomucines from the proximal to the distal zone. This difference may be related to 
changes in the types of mucus and fluidity that occur during the estrogenic phase.  
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HISTOLOGICAL AND MORPHOCUANTITATIVE ASPECTS OF FREE CORIAL 
VELLOSITIES IN NORMAL PLACENTAS, WITH DIABETES AND ARTERIAL 

HYPERTENSION 
 
Ruth Prieto Gómez1, Nicolás Ernesto Ottone2,, Cristian Sandoval3 & Homero Bianchi 4 
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Temuco, Chile. 
2. CICO – Centro de Investigación en Ciencias Odontológicas, Facultad de Odontología, 
Universidad de La Frontera, Temuco, Chile. 
3. CIMA, Facultad de Odontología, Universidad de La Frontera, Temuco, Chile. 
4. Departamento de Anatomía, Facultad de Medicina, Universidad de Buenos Aires, Buenos Aires, 
Argentina. 
 
 
Introduction: Gestational pathologies such as hypertension and gestational diabetes mellitus 
(GDM) can determine changes in the macro and microscopic morphological characteristics of the 
placenta and its free chorionic villi, and in the fetus it can be accompanied by pathological 
manifestations. 
 
Objective: To describe morphometric and histological aspects of free chorionic villi in normal 
pregnancies, with diabetes and hypertension. 
 
Material and method: Thirty human placentas were used and were separated into three groups: 
Normal (N), Hypertensive Pregnancy Syndrome (SHE) and Diabetes (D), according to the presence 
or absence of pathologies in pregnancy. Tab was used to record placental and newborn weight. All 
samples were fixed in 10% buffered formalin. From each, 5 samples were extracted, obtaining 25 
cuts for each placenta. Subsequently, they were stained with H & E, Alcian Blue, Masson's 
Trichrome, PAS-Hematoxylin and PAS-Diastase. In addition, histological and morphometric 
analysis (ImageJ®) of the chorion villus was performed. Statistical analysis was performed using 
ANOVA. 
 
Results: Among the morphological changes, an increased placental weight / weight ratio of the 
newborn was found in Gestational Diabetes Mellitus associated to histological changes. There were 
no significant morphometric changes between placentas N, SHE and D. There was an increase in 
the number of corial vessels in placentas of group D (P <0.05) and of the surface between the 
chorion villi. In the SHE group there was a moderate increase in syncytial nodes and presence of 
fibrin in the stroma. 
 
Conclusions: Placentas with Gestational Diabetes Mellitus experience histological alterations, as a 
consequence of structural and functional changes. In the case of SHE, placental alterations are 
related to the severity of the disease. 
 
KEY WORDS: Placenta; Free chorionic villi; Gestational diabetes mellitus; Hypertension; 
Morphometry. 
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LECTIN BINDING-PATTERN OF GLYCOCONJUGATES DURING 
TESTICULAR SPONTANEOUS RECRUDESCENCE AFTER EXPOSURE TO 
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AURATUS) 
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ECTO-NUCLEOTIDASE EXPRESSION AND ACTIVITY IN ENDOMETRIOID-
TYPE ENDOMETRIAL CARCINOMA CELL LINES 
 
Aitor Rodríguez-Martínez1,2, Xavier Matias-Guiu2,3, Mireia Martín-Satué1,2 
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ANALYSIS OF THE IMPORTANCE FACTOR IN THE FISH 
SCOMBEROMORUS CAVALLA OF TECOLUTLA, VERACRUZ, MEXICO 
 
Alejandra Reyes Márquez1, Marcela Arteaga Silva2, Gerardo Figueroa Lucero3, Irma Hernández 
Calderas1, Felipe de J. Muñoz-González1, Xochitl Guzmán García1. 
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Laboratorio de Neuroendrocrinología. Universidad Autónoma Metropolitana Unidad Iztapalapa. 
Ciudad de México, México. 
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Ciudad de México, México. 
 
Introduction: In the environmental monitoring it has been pointed out the importance of using 
fish as indicator of the quality of the medium, due to it’s breadth of biological responses and 
sensitivity to stressors. Exposure to contaminants is frequently associated with a series of 
lesions or alterations in different organs that can be evaluated through histopathological 
analysis. It has been widely proposed in the analysis of  tissue responses in fish the use of 
health indexes that relate the factor of pathological importance and the intensity of the observed 
responses. The aim of this  was to evaluate histopathological responses in two organs (liver and 
muscle) of S. cavalla, associating a pathological Importance factor. 
 
Materials and methods: The study was conducted in Tecolutla, Veracruz, Mexico. Analyzed 
organs were embedded in paraffin, cut (5 µm) and stained with H-E. A total of 90 slates  (N = 
10) were observed with an optical microscope. A prevalence of histophatological alterations was 
constructed to recognize the frequency of occurrence per alteration and were categorized in 
order from lowest to highest pathological impact. From the categorization of tissue responses, 
an Importance Factor (FI), (0-3) and reaction intensity (0-6) were assigned according to Bernet 
et al. (1999). The data were treated statistically to recognize the degree of tissue involvement.  
 
Results: The main tissue responses observed in the liver were: congestive vessels, focal 
infiltrations, inflammations, eosinophilic secretions, melano-macrophage centers and 
granulomas; which are described as lesions with IF between 1 and 3 (minimal and severe 
pathological importance). Tissue responses observed are associated with protection 
mechanisms (inflammation, eosinophilic secretions), circulatory disturbances (congestive 
vessels and infiltrations) and with immunological mechanisms (melano-macrophage centers). In 
relation to the muscle, only circulatory disturbances (congestive vessels) were observed.  
 
Conclusions: The standardization of the alterations asigned from the pathological reference 
categories allows a quantitative evaluation of the health status of organisms. Lessions observed 
in S. cavalla where of the reversible type, therefore it is recommended to continue with 
biomonitoring studies that evaluate the presence of contaminants in Tecolutla, Veracruz. 
 
Acknowledgements: To Biology Master of Universidad Autónoma Metropolitana. Unidad 
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PATTERN IN RENAL CELL CARCINOMAS? ANALYSIS THROUGH A 
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MITOPHAGY ACTIVATION IN BLOOD MONONUCLEAR CELLS AS A 
POSSIBLE BIOMARKER FOR THE DIAGNOSIS OF FIBROMYALGIA 
 
AM. Moreno-Fernández1, L. Macías-García1, D. Cotán2, JA. Sánchez-Alcázar2, A. Fernández- 
Rodríguez1, M. de Miguel-Rodríguez1. 
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University of Seville, Seville, Spain. 
2Andalusian Center on Developmental Biology (CABD-CSIC),University Pablo de Olavide and 
Networking Biomedical Research Center on Rare Diseases (CIBERER), Seville, Spain. 
 
Introduction: Fibromyalgia (FM) is a common chronic pain syndrome. The newer 2010 
American College of Rheumatology (ACR) diagnostic criteria define FM as a chronic 
widespread pain condition associated with fatigue, sleep and cognitive disturbance and a 
variety of somatic symptoms (1). Oxidative stress markers have been proposed as a relevant 
event in the pathogenesis of this disorder (2, 3). Moreover, we have detected mitochondrial 
dysfunction and it was also associated with increased expression of autophagic genes and the 
elimination of dysfunctional mitochondria by mitophagy (4, 5). Mithocondrial dysfunction and 
mitpohagy have also been detected in other disorders with muscular and neurological clinical 
presentations, such as Parkinson (6), congenital muscular distrophy (7) and MELAS syndrome 
(8). 
 
Material and Methods: We studied blood mononuclear cells (BMCs) of 34 patients with FM. 
Our patients, 32 women between 30-80 years old and 2 men, 37 and 47 years old, were 
diagnosed with FM by exclusion of other diseases and syndromes and in accordance with the 
ACR criteria. All of these patients had daily episodes of intense musculoskeletal pain and 
fatigue, stiffness, anxiety, sleep disturbance and depression. They all presented high scores in 
the Visual Analogical Scale of pain (VAS) and in the Fibromyalgia Impact Questionnaire (FIQ). 
BMCs from heparinized blood were purified with isopycnic centrifugation by using Histopaque- 
1119 and Histopaque-1077 (Sigma Chemical Co.). Autophagy markers (MAP1LC3- 
beta,Microtubule-Associated Proteins 1, Light Chain 3!) were isolated using Western Blot. 
 
Results: Results in this study demonstrated an association between the presence of 
mithocondrial dysfunction and mitophagy in BMCs in 86,7% of the 34 patients we studied. 
These results were confirmed by electron microscopy that clearly showed autophagosomes 
where mitochondria were being degraded. 13 patients of the total patients studied showed 
mitophagy greater than 200%. The greater mitophagy percentage was 893%. Only 3 patients 
studied didn´t show mitophagy (value lower than 100%). 
 
Conclusions: We present mithocondrial dysfunction associated to mitophagy as a possible 
biomarker for FM diagnosis. 
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1.- Wolfe F et al. The American College of Rheumatology preliminary diagnostic criteria for fibromyalgia 
and measurement of symptom severity. Arthritis Care Res (Hoboken). 2010;62(5):600-10. 
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oxidative stress and nitric oxide. Rheumatology international. 2006;26(7):585-97. 
3.-Pieczenik SR, Neustadt J. Mitochondrial dysfunction and molecular pathways of disease. Experimental 
and molecular pathology. 2007;83(1):84-92. 
4.- Rodriguez-Hernandez A et al. Coenzyme Q deficiency triggers mitochondria degradation by mitophagy. 
Autophagy. 2009;5(1):19-32. 
5.-Cordero MD et al. Mitochondrial dysfunction and mitophagy activation in blood mononuclear cells of 
fibromyalgia patients: implications in the pathogenesis of the disease. Arthritis Research & therapy. 
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PD-L1 IS A PREDICTIVE FACTOR FOR RESPONSE TO NEOADJUVANT 
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Introduction. Triple negative carcinoma (TN) represents the breast cancer subtype with poor prognosis and 
its treatment is reduced to citotoxics due to the absence of personalized therapies. PD-L1 is a ligand of PD-1 
(Programmed cell Death 1). It is present in tumor and inflammatory cells and acts blocking the immune 
system. The aims of the present work were: 1) To analize by immunohistochemistry the expression of PD-L1 
in TN breast cancer; 2) To compare the results obtained by use of 22C3 and 28-8 antibodies; and 3) To 
correlate PD-L1 expression with anatomoclinical factors, pathological response grade after neoadjuvance 
and specific survival. 
 
Material and methods. Fifty TN breast cancer cases treated with neoadjuvant chemotherapy were selected 
from the files of Pathology Departments of University Clinical Hospitals of Santiago de Compostela and A 
Coruña. PD-L1 expression was analyzed by immunohistochemistry using 22C3 and 28-8 pharmDx 
monoclonal antibodies (Dako-Agilent, Carpinteria, CA). In order to achieve a larger series for the study of 
prevalence of PD-L1 in TN breast carcinomas, 50 new cases without neoadjuvancy were selected and 
analyzed by 22C3 antibody. 
 
Results. PD-L1 showed plasma membrane immunoreactivity both in tumor and accompanying inflammatory 
cells. Positivity in tumor cells was found in 21% of cases and in inflamatory cells, in 83%. The results 
obtained using 22C3 and 28-8 monoclonal antibodies showed an excellent concordance (94%, k=0.848; 
p<0.001). We observed correlation between the percent of immunostained tumor cells and the intensity of 
immunoreactivity (p=0.001), as well as between both parameters and the positivity in inflammatory cells 
(p=0.019). PD-L1 expression in tumor cells correlated with pathological response after neoadjuvancy with 
both antibodies studied (22C3: Rho=0.331, p=0.019, and 28-8: Rho=0.292, p=0.039), whereas positivity in 
inflammatory cells correlated whith poor prognosis pathological factors and with specific survival for 28-8 
(p=0.016). 
 
Conclusion. Expression of PD-L1 in tumor cells was found in 21% of TN cases and in inflammatory cells in 
83%. An excellent concordance was found between both antibodies employed. Although studies in greater 
series are warranted, we can conclude that PD-L1 represents a predictive factor for response to neoadjuvant 
chemotherapy treatment in TN breast cancer. 
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GLU-TUBULIN IS A MARKER FOR SCHWANN CELLS AND CAN 
DISTINGUISH BETWEEN SCHWANNOMAS AND NEUROFIBROMAS 
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Introduction: Schwann cells generate myelin sheaths around the axons of the peripheral 
nervous system, thus facilitating efficient nerve impulse propagation. Two main tumor types can 
arise from peripheral nerves, schwannomas and neurofibromas, which are sometimes difficult to 
distinguish and may require the use of diagnostic biomarkers. Here, we characterize a new 
marker for Schwann cells and its potential use as a diagnostic marker for schwannomas.  
 
Material and methods: Immunohistochemistry for Glu-tubulin, a posttranslational modification 
of -tubulin, was performed in mouse and human tissues. Primary cultures of fibroblasts and 
Schwann cells were established from mouse sciatic nerves, and Western blot analysis was 
performed. Clinical specimens of schwannomas (n = 20) and neurofibromas (n = 20) were 
stained with anti-Glu-tubulin antibodies. 
 
Results: All peripheral nerves were immunoreactive for Glu-tubulin antibody, including large 
nerve trunks, thin myelinated nerves, as well as the myenteric and submucous plexus of the 
digestive tract. In the mouse brain, many neurons were immunoreactive for Glu-tubulin but 
oligodendrocytes were negative. During embryo development, immunoreactive nerves were 
already found at E10. In Schwann cells, the staining is restricted to the myelin sheaths and is 
not present in the perinuclear cytoplasm or the Ranvier nodes. Western blot analysis of primary 
cultures showed that Glu-tubulin immunoreactivity was found in the Schwann cells but not in the 
fibroblasts.  Clinical specimens of schwannomas presented a strong staining in all tumor cells, 
whereas neurofibromas had a light speckled staining pattern, easily distinguishable from the 
one found in schwannomas.  
 
Conclusions: Glu-tubulin can be used as a marker of Schwann cells and can help in 
diagnosing peripheral nerve tumors. 
 
Acknowledgments: This work was conducted under financial support from Fundacion Rioja 
Salud. The authors gratefully acknowledge Ms. Judit Narro for excellent technical work. 
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SMALL MOLECULES RELATED TO ADRENOMEDULLIN REDUCE TUMOR 
BURDEN IN A MOUSE MODEL OF COLON CANCER. 
Laura Ochoa-Callejero, Josune García-Sanmartín, Sonia Martínez-Herrero, Susana Rubio-
Mediavilla2 and Alfredo Martínez. 
Angiogenesis Group, Oncology Area, CIBIR, Logroño, Spain. 
2Pathology Service, Hospital San Pedro, Logroño, Spain. 

Introduction: Adrenomedullin (AM) expression is elevated in colon cancer patients and a 
correlation between higher AM levels and lower disease-free survival has been described. 
Nevertheless, the influence of AM in colon cancer is somewhat controversial. To investigate the 
contribution of AM and its gene-related peptide, proadrenomedullin N-terminal 20 peptide 
(PAMP), to the progression and potential treatment of colon cancer we have studied the effects 
of several small molecules (SM) related to AM and PAMP on a mouse model of colon cancer. 

Material and methods: Four SM were tested: 16311 (a negative modulator of AM), 145425 (a 
positive modulator of AM), 87877 (a negative modulator of PAMP), and 106221 (a positive 
modulator of PAMP). For each SM, 4 experimental groups of male C57BL6 mice were used: i) 
Control group (injected with vehicle and drank regular water); ii) SM group (vehicle, regular 
water, and injected with the SM); iii) DSS group (injected with azoxymethane (AOM) and drank 
dextran sulfate sodium (DSS)); and iv) DSS+SM group (treated with AOM, DSS, and the SM).  

Results: None of the mice belonging to groups i and ii developed any tumor or had any 
pathological finding, indicating that the SMs do not present overt toxicity. All mice in groups iii 
and iv developed colon neoplasias. No significant differences were found among mice treated 
with PAMP modulators indicating that PAMP may not play a major role in colon cancer or that 
the PAMP-related SMs were not very effective. On the other hand, mice that received 16311 
had worse colitis symptoms than their control counterparts, whereas mice injected with 145425 
had a lower number of tumors than their controls. SM 145425 regulated the expression of 
proliferation markers such as Lgr5 and it had also an impact on microbiota, preventing the DSS-
elicited increase of the Bacteroides/Prevotella ratio. 

Conclusions: These results suggest that AM may have a protective role during the progression 
phase of colon cancer, and that treatment with AM or with positive modulator SMs may 
represent a novel treatment for colon cancer. 
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Introduction: The International Society of Urological Pathology has proposed a grading system 
for the renal cell carcinoma (RCC) based upon nucleolar prominence determined through 
microscopic examination of H-E slides. This four-stage system has been accepted by the WHO 
in 2016. We have analysed the inter and intraobserver reproducibility of this grading method. 
 
Material and Methods: A total of 51 H-E sections from clear cell RCC and papillary renal cell 
carcinomas were selected, marking a 5 mm of diameter area on each slide for the microscopic 
evaluation. Six pathologists (4 staff members and 2 residents) were asked to assess the WHO 
2016 grade (G1, G2, G3 or G4) in the marked areas. After 12 months they repeated the 
assessment (second run). Cohen´s Kappa analysis was performed following the Landis and 
Koch scale. 
 
Results: The interobserver agreement in the first run was fair with a kappa= 0.381 [95%CI 
0.265-0.497]. The six pathologists assigned the same grade in 17.6% of the cases (9 cases: 1 
G1, 2 G2, 4 G3 y 2 G4) and five observers coincided in 27,5% (14 cases: 3 G1, 5 G2, 5 G3, 1 
G4). The agreement did not improve in the second run (kappa= 0.297 [95%CI 0.191-0.402]). 
Grade 4 was the more reproducible of the four grades (good agreement: 0,613 in the first run, 
and 0,647 in the second run). With regard to the intraobserver agreement, it was good (0,667) 
for one observer, moderate for four observers including the two residents (0,458 to 0,540) and 
fair for a staff pathologist (0,355). 
 
Conclusions: Although the new grading system for RCC was a simplification of the previous 
one (Fuhrman grade) we have found that a significant component of subjectivity persists 
causing problems of reproducibility among different observers. Taking account that the 
interobserver agreement did not improve in a second run and that intraobserver reproducibility 
has been better than the interobserver one, we think that the unsatisfactory agreement is more 
related to intrinsic difficulties of the subjective evaluation of this parameter than with the 
experience or the ability of the pathologist. 
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Introduction: Low-level laser (LLL) has bio-stimulant, anti-inflammatory and analgesic effects, 
and is an alternative for treating pathologies of the temporomandibular joint (TMJ). The animal 
model of choice for working with the TMJ is the rabbit, due to the structural and functional 
similarity of its TMJ with the human TMJ. The object of this study was to analyse the 
macroscopic and microscopic effects of different doses of LLL on the bone tissue and articular 
disc of the TMJ.  
 
Material and Methods: We used 20 rabbits divided into 5 groups: 4 experimental (EG), 1 
control (CG). Laser irradiation was carried out with AsGaAl 904nm, 2 application points, doses 
of: EG1-15J/cm2, EG2-45J/cm2, EG3-60J/cm2, EG4-90J/cm2.  Both TMJs were dissected. The 
articular disc, mandibular fossa and mandibular condyle were measured with a digital calliper. 
Microscopic analysis was carried out with Masson's trichrome. The data were analysed with the 
IMAGE-J software. Statistical analysis was carried out with ANOVA and Tukey's test, with 
statistical significance determined by p<0.05.  
 
Results: The thickness of the articular disc in the anterior and medial zones was augmented in 
EG2 (p=0.021 and p=0.019 respectively). In the posterior zone a greater augmentation in 
thickness was observed in the EG than the CG (p=0.000). There was an increase in the 
anteroposterior diameter of the mandibular condyle in groups EG2 and EG4 (p=0.004). An 
increase was observed in the depth of the mandibular fossa in EG1 (p=0.025). An increase was 
observed in the anteroposterior diameter of the mandibular fossa in the EG (p=0.011). 
Microscopic analysis showed alterations in the collagen fibres of the articular disc in the EG, 
with an increase in fibroblasts.    
 
Conclusions: Laser irradiation produces alterations in the bone structures and the articular disc 
of the TMJ, the effects being dose-dependent. The alterations produced by very low or very 
high doses were less significant; a dose of 45J/cm2 promoted the highest bio-stimulation of the 
bone and cartilage tissues, as well as an augmentation of the structures of the TMJ and an 
increase in fibroblasts. 
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Introduction: Osteoarthrosis (OA) is a progressive pathology which involves cartilage 
degradation, remodelling of the subchondral bone, synovitis and chronic pain. The animal 
model of choice for working with the temporomandibular joint (TMJ) is the rabbit, due to the 
structural and functional similarity of its TMJ with the human TMJ. Cone-beam computerised 
tomography (CBCT) is the preferred imaging technique for assessing the osseous components 
of the temporomandibular joint (TMJ), providing essential information for the diagnosis of OA. 
The object of this study was to analyse imaginological changes visible by CBCT after the 
induction of OA in the TMJ of rabbits by monoidoacetate (MIA) and papain. 
 
Material and Methods: We used 23 rabbits in total, 5 for the control group (CG) and 18 divided 
between two experimental groups, MIA and papain. Each experimental group was divided into 3 
by date of euthanasia (15, 25 and 45 days); OA was induced by intra-articular injection. The 
doses used were 3 mg of MIA dissolved in 50 ml saline solution, and 0.3 ml of papain solution 
1.6% split into 3 doses at days 1, 4 and 7. CBCT was carried out prior to euthanasia. Student's 
t-test and ANOVA were used for statistical analysis.   
 
Results: The experimental group presented lower mean values than the CG, whether OA was 
induced by MIA or papain. On the surface of the condyles with OA induced by papain and MIA 
we observed: loss of the rounded form of the condyle, deformity of the condyle or mandibular 
fossa, cortical irregularity, cortical wear, increase in the vertical dimension of the condyle. The 
changes were more expressive in TMJ with OA induced by MIA.  Conclusions:  OA induction 
by MIA and papain generates changes observable by CBCT in the dimensions of the 
mandibular condyle in rabbits. Both inducers promote signs compatible with OA on the articular 
surfaces of the TMJ; MIA promotes more expressive changes. 
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Introduction: Previous studies demonstrated that the microanalytical composition of lamellar 
cancellous bone corresponding to osteoporotic patients was similar to that of non-osteoporotic 
individuals. The aim of this work is to increase the sample size of the study and correlate the 
microanalytical results with other variables related to the patients such as gender, age and seric 
levels of calcium, phosphorous and vitamin D.  
 
Material and methods: 40 patients were included in the study. 20 of them were treated for hip 
fracture due to osteoporosis and 20 were subjected to hip replacement due to coxarthrosis. A 
cancellous bone biopsy was taken from the femoral head of each patient and blood levels of 
calcium, phosphorous and vitamin D were quantified. Each biopsy was fixed in liquid nitrogen, 
washed in 3% H2O2, air-dried, sputter-coated and examined in a FEI Quanta 200 scanning 
electron microscope with an EDAX microanalytical detector. Ten analyses were taken per 
specimen. The P/B method was used to measure the concentrations of calcium and phosphorus 
in each bone sample using microcrystalline salt as standards. Statistical comparison between 
both groups of patients was carried out by using the Mann-Whitney test. 
 
Results: All spectra obtained in the bone samples showed significant peaks for calcium and 
phosphorous. Microanalytical quantitative analyses showed that normal bone had a calcium 
concentration of 28.38% of the total bone content, whereas osteoporotic bone had 27.68% of 
calcium. The concentrations of P were 11.36% for normal bone and 11.40% for osteoporotic 
bone. The Ca/P ratio was 2.29 for both the normal bone and 2.40 for the osteoporotic bone. 
Microanalytical differences for bone Ca, P and Ca/P ratio were non-significant for the 
comparison of osteoporotic and non-osteoporotic bone. No differences were detected regarding 
gender or age of the patients. Blood levels of Ca, P and vitamin D were significantly higher in 
non-osteoporotic patients as compared to patients with osteoporotic fractures.  
 
Conclusions: Bone density and mineralization was similar for the patient population with 
osteoporotic hip fractures and non-osteoporotic patients with coxarthrosis.  
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Introduction: the link between intestinal inflammation and microbiota has become evident in 
the last decade. Adrenomedullin (AM) is a peptide whose administration has therapeutic action 
in colitis and inflammatory bowel disease. Since it also has antimicrobial activity, we decided to 
evaluate the influence of AM in colitis and microbiota composition using an inducible knockout 
(KO) model for AM.  

Material & Methods: we have developed an inducible AM KO using Cre/loxP technology 
combined with the induction system mediated by doxycycline, tet-On. Microbiota composition 
was analyzed by massive sequencing. Colitis was induced in mice by administration of 10 
mg/Kg azoxymethane followed by 2.5% dextran sulfate sodium (DSS) in the drinking water. 
Colitis was evaluated using a clinical symptoms index, histopathological analyses, and qRT-
PCR for inflammatory, adhesion, and toll-like receptor 4 genes.  

Results: abrogation of the adm gene in the whole body was confirmed by PCR and qRT-PCR. 
KO mice exhibit significant changes in colonic microbiota: higher proportion of -Proteobacteria 
class; of Coriobacteriales order; and other families was observed in KO feces. Meanwhile these 
mice had a lower proportion of beneficial bacteria, such as Lactobacillus gasseri and 
Bifidobacterium choerinum. TLR4 gene expression was higher (p<0.05) in KO animals. AM 
deficient mice treated with DSS exhibited a significantly worse colitis with profound weight loss, 
severe diarrhea, rectal bleeding, colonic inflammation, edema, presence of inflammatory 
infiltrates, crypt destruction, and higher levels of pro-inflammatory cytokines. No changes were 
observed in the expression levels of adhesion molecules.  

Conclusions: we have shown that lack of AM leads to changes in gut microbiota population 
and in a worsening of colitis condition, suggesting that endogenous AM is a protective mediator 
in this pathology. 
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Introduction: Mesenchymal stem cells (MSCs) are cells capable of differentiating into cells of 
mesodermal origin. The Wnt / -catenin signaling pathway controls the differentiation of 
progenitor cells into chondrocytes and osteoblasts. Musashi 1 (Msi1) is strongly expressed in 
MSCs. Runx2 is considered the driver gene in bone formation at the beginning of osteoblastic 
differentiation, and Periostin is involved in the early stages of bone repair. The aim of our study 
is to analyze the immunohistochemical and molecular expression of Msi1, Runx2, and Periostin 
in an experimental fracture model and confirm their involvement in bone repair through the 
Wnt/ -catenin signaling pathway. 
 
Material and methods: 20 male Wistar rats weighing 250 g were used in a unilateral femoral 
diaphyseal fracture experimental model without osteosynthesis. The left hind limbs were taken 
as controls. Euthanasia was performed at fifteen days. Samples were embedded in paraffin and 
the histopathological, immunohistochemical and molecular study was performed for Msi1, 
Runx2, and Periostin. Statistical analysis was performed with the SPSS 20.0 program.  
 
Results: There is a significant nuclear immunohistochemical expression in Msi1 and Runx2 
fibrocartilage compared to controls (Table 1). The periostin shows intense interstitial positivity in 
fibrocartilage and in bone tissue of the fracture callus. A high positive correlation between the 
expression of Periostin and Msi1 in fibrocartilage osteoprogenitor cells (rho = 0.881), as well as 
between Periostin and Runx2 in the osteoprogenitor cells fibrocartilage (rho = 0.9326) and 
periosteum (rho = -0,782) (p <0.0001, Spearman's test). 
 
Table 1: Comparison of the nuclear immunohistochemical expression of Msi1, Runx2. 
 Msi-1 Runx2 

Fracture Control P Fracture Control P 
Osteocytes  
(cels./mm2) 

373.8±77.4 8.0±5.7 0.001 249.1±95.9 0.0±0.0 0.001 

Osteoblasts 
(cels./mm2) 

512.9±131.7 48.3±53.4 0.001 393.3±146.1 80.6±29.6 0.002 

Condrocytes 
(cels./mm2) 

544.3±158.3 0.0±0.0 0.001 610.2±182.1 0.0±0.0 0.001 

MSCs 
(cels./mm2) 

383.0±173.5 0.0±0.0 0.001 270.6±105.9 212.9±80.7 0.190 

 
Conclusions: Increased expression of Msi1 suggests the involvement of this protein in the 
mechanisms of regulation of proliferation, differentiation and bone regeneration. The correlation 
between the expression of Msi1, Runx2 and Periostin suggests a possible involvement of these  
3 proteins in the bone repair process via the Wnt/ -catenin signaling pathway  
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Introduction: The knowledge of the behavior of light as it travels through the skin is a very 
important aspect for the success of the methods used for the diagnosis of cancerous or non-
cancerous skin lesions. When the only treatment available of these lesions is skin transplant, the 
optical characterization of the sample used in the transplant is recommendable. Due to the 
shortage of donor skin to replace the excised tissues, the development of human skin substitutes 
by means of tissue engineering may offer numerous therapeutic alternatives to the use of 
autologous tissue grafts. 
 
Material and methods: In this study, we have generated a novel model of bioengineered human 
skin substitute using human cells obtained from skin biopsies and fibrin-agarose biomaterials. 
Once the epithelial keratinocytes were isolated and expanded in culture, we used fibrin-agarose 
scaffolds for the development of a full-thickness human skin construct and we evaluated the 
optical properties of this human skin substitute after 1,2,3 and 4 weeks of development in culture. 
Inverse adding doubling method was used to find the scattering and absorption of the 
bioengineered human skin model using total reflection and total transmission measurements 
made with a single integrating sphere. 
 
Results: The results show that epithelial cells play a major role in the optical behavior of the 
human skin model generated in this study, especially in the scattering values. The samples with 
the epithelium layer displayed higher scattering values than the ones without, for all times in 
culture, decreasing with increasing wavelength. Whereas absorption is concerned, slightly lower 
values of absorption where obtained for the samples with epithelium than the ones without, 
maintaining almost constant values. Nevertheless, both scattering and absorption coefficients 
values were in the values range of the native human skin. 
 
Conclusions: According to our results, we can conclude that our novel human skin model could 
be used as an alternative to the autologous skin grafts, from an optical point of view. 
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Introduction: Hyaline cartilage is the main component of most articular surfaces, where it 
provides a highly adaptable surface for the normal function of joints. The goal of cartilage tissue 
engineering is to produce natural-like functional human cartilage that could be used to repair or 
replace damaged tissues. However, currently available cartilage models failed to efficiently 
reproduce the complex structure and functions of human cartilage. A recently described method 
allowing the generation of bioengineering tissues resembling the structure of native tissues is the 
generation of multicellular spheroids (MCS) or micro-aggregates by using a self-assembly 
process from suspended cells. The aim of this study is to generate novel MCS tissues constructed 
from human hyaline chondrocytes.  
 
Material and methods: To elaborate these MCS, 250,000 human hyaline chondrocytes isolated 
from human cartilage biopsies were seeded in agarose chips generated from tailor-made PDMS 
molds. Micro-aggregates were allowed to form and develop in culture using two different culture 
media (expansion and chondrogenic media). Cell viability, proliferation and cell damage was 
determined by Live/Dead, WST-1 and DNA quantification tests, respectively in each culture 
condition. As controls, 2D chondrocyte cultures (monolayer) were used. 
 
Results: Microscopic images showed that chondrocytes cultured with expansion and 
chondrogenic culture media begin to aggregate from day one of development, and tended to form 
stable micro-aggregates between day two and three. According to the viability assays, MCS 
remained viable during the whole culture period, although cells with the chondrogenic medium 
showed less percentage of cell death. Regardless, cell death appears in the first place within the 
2D culture. Moreover, the WST-1 assay determined that cell proliferation in 3D culture is lower 
than in 2D culture, whilst the proliferation levels are higher with the expansion medium in both 
culture types. 
 
Conclusions: Chondrocytes are able to form stable MCS, remaining viable through the entire 
culture period, although there is a preference for the chondrogenic medium in terms of viability. 
However, the expansion medium allowed cells to proliferate into MCS. Further histological and 
molecular studies are still needed to determine the functionality and the synthesis of essential 
extracellular matrix molecules. 
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Introduction: Vascularization is one of the major limitations of tissue engineered organs, 
including the human oral mucosa. Survival of bioengineered oral mucosa after in vivo grafting 
depends on the rapid establishment of an adequate blood supply from host tissues, what may 
be promoted by the presence of vascular progenitors in the artificial stroma. In this study, we 
have evaluated the endothelial differentiation capability of four populations of human MSC 
derived from bone marrow (BMSC), adipose tissue (ADSC), dental pulp (DPSC) and umbilical 

e used in oral tissue engineering protocols. 
 
Material and methods: BMSC, ADSC, DPSC, WJSC were cultured and differentiated to the 
endothelial lineage by using two different conditioning culture media for 21 days: endothelial cell 
growth medium (dECGM) and enriched M199 medium (dEM199). Umbilical cord endothelial 
cells -HUVEC- were used as control. Cells were characterized for the MSC differentiation 
markers CD90 and CD73 by flow cytometry. Differentiation was analyzed by 
immunofluorescence for CD31, CD45, VWF, VEGF. 
 
Results: All cells cultured with dEM199 show high expression for CD90 and CD73 by flow 
cytometry. Immunofluorescence showed that all cell types cultured with dEM199 obtained high 
positive signal for CD45 and VWF. DPSC cultured with dEM199 had the highest levels of CD31 
and VEGF expression. 
 
Conclusions: Our results suggests that BMSC, ADSC, DPSC and WJSC have endothelial 
differentiation potential, although the best candidates for the generation of prevascularized oral 
mucosa bioengineered stromas are DPSC. 
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Introduction: Tissue-engineered oral mucosa equivalents have been successfully constructed 
using oral mucosa keratinocytes and fibroblasts. To obtain these cells, oral mucosa biopsies must 
be treated by enzymatic digestion. However, enzymatic treatments have to be standardized in 
the context of GMP laboratories. The aim of this study is to evaluate the capacity of different 
pharmaceutical-grade enzymes suitable for GMP laboratories to generate epithelial cell cultures 
for tissue engineering protocols. 
 
Material and methods: Oral mucosa biopsies were obtained and digested with commercial 
pharmaceutical-grade 0.05% Trypsin, 0.05% Trypsin-EDTA, 0.25% Trypsin-EDTA, 0.5% Trypsin-
EDTA, Accutase, Tryple select and Tryple select CTS (5 digestion cycles). After each cycle, cells 
were harvested and cultured and cell viability was evaluated by calcein AM-ethidium homodimer-
1. Remaining oral mucosa biopsies were histologically analysed to determine the capability of 
each enzyme to detach the epithelium. 
 
Results: The highest cell viability percentages corresponded to Accutase, 0.25% Trypsin-EDTA, 
0.5% Trypsin-EDTA and 0.5% EDTA with 78.70%, 72.25%, 69.23% and 67.31% of viability, 
respectively. The lowest viability were found for 0.05% Trypsin, Tryple Select, 0.05% Trypsin-
EDTA and Tryple Select CTS. A heterogenic population of keratinocytes and fibroblasts was 
found for the enzymes with the highest cell viability. Histological analysis showed that the use of 
0.25% Trypsin-EDTA and 0.5% Trypsin-EDTA was able to completely detach all epithelial cells 
from the biopsy, where 0.5% EDTA partially separated the epithelium and Accutase was not able 
to remove any epithelial cells. 
 
Conclusions: Although 0.5% Trypsin-EDTA or 0.5% EDTA showed usefulness for isolation of 
oral mucosa epithelial cells, our results suggest that the use of 0.25% Trypsin-EDTA should be 
preferentially used with high cell viability. 
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Introduction: The urinary mucosa can be affected by multiple congenital or acquired 
pathologies. In most of these cases, it is necessary to replace the damaged tissue in order to 
restore its normal function, and production of viable urinary mucosa by tissue engineering could 
contribute to treatment of these patients. In this work, we have developed a complete 
heterotypical human urinary mucosa by using umbilical cord Wharton s Jelly Stem Cells (WJSC) 
in order to determine the potential of WJSC to differentiate into urinary mucosa-like epithelial 
cells. 
 
Material and methods: Heterotypic models of urinary mucosa were generated with fibrin-
agarose biomaterials with stromal human urinary mucosa cells. Then, WJSC were used to 
generate a epithelial-like layer on top of the biomaterial, and were cultured ex vivo for 7 and 14 
days. Once the heterotypic models were generated, three culture media were used to maintain 
the bioartificial tissue model: Amniomax medium (basal medium for WJSC culture), QC medium 
enriched with EGF (basal medium for epithelial culture) and conditioned medium (MC) obtained 
from native urinary mucosa epithelial cells cultured with QC medium. All bioengineered samples 
were compared with native urinary mucosa controls. Histological evaluation was performed by 
H&E staining and histochemistry for identification of ECM components by alcian blue, Schiff 
periodic acid and Gomori s reticulin. Immunohistochemical detection of ZO-1 was achieved to 
determine the epithelial differentiation profile. 
 
Results: Our results suggest that the highest levels of epithelial and stromal differentiation were 
reached in the heterotypic model using specific epithelial medium (QC). The histological 
analysis revealed a well-stratified epithelium, especially in QC cultured samples, at 7 and 14 
days. The analysis of ECM components revealed that the amount of non-fibrillar components 
was higher in comparison with fibrillar components and the expression of ZO-1 cell-junction 
proteins was higher in QC cultured samples. 
 
Conclusions: Our results highlight the possibility of generating artificial urinary mucosa with 
similar histological patterns as native tissue by using WJSC as a source of cells with epithelial-
like differentiation potential. Future in vivo experiments should be carried out to confirm the 
translational potential of heterotypical urinary mucosa models. 
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Introduction: Human skin is the outer layer of the human body and its functions are protection, 
sensitive response, heat regulation, control of evaporation, storage, synthesis, excretion and 
absorption. To fulfill these functions, human skin should have specific physical characteristics 
such as elasticity and stress resistance. Several bioengineered skin models have been 
designed. However, a low amount of studies focused on the study of the physical properties of 
these models. The objective of this study is to evaluate the histological and mechanical 
properties of an artificial skin model created by tissue engineering. 
 
Material and methods: First, a skin dermis substitute was generated by using fibrin-agarose 
biomaterials with human skin fibroblasts immersed within. Then, a full-thickness human skin 
substitute was generated by culturing human skin keratinocytes on top of the dermis substitute. 
Both the dermal and the full-thickness substitutes were analyzed after 7 and 28 days of in vitro 
development. For histological analysis, all samples were fixed and embedded in paraffin to 
obtain 5um histological sections that were stained with hematoxylin and eosin. To evaluate the 
biomechanical properties of both models generated by tissue engineering, tissues were 
analyzed to determine their stiffness and deformability under tensile tests by determining the 

 
 
Results: The histological analysis revealed that fibrin-agarose skin appropriately supported 
growth and development of the stromal fibroblasts and the generation of an epithelium with up 
to cell 3 layers on top tended to 
increase over time (p<0.05), but the stress and strain at break did not vary. Statistically 
significant differences were observed between the artificial dermis and the full-thickness artificial 
skin at 28 days (p<0.05).  
 
Conclusions: These results suggest that the presence of an epithelial layer on top of the 
dermal substitute is able to improve the biomechanical properties of the bioengineered skin. 
Therefore, the complete artificial skin could resist higher tensile forces than the dermal 
substitutes. 
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Introduction: Tissue engineering has shown promising results in generating tridimensional 
substitutes. Generation of 3D structures using microtissue technique has shown to increase 
function and cellular differentiation, and these structures could be used to fabricate highly 
functional and biomimetic tissue substitutes. The objective in this study is to generate and 
characterize microtissues using Wharton  jelly stem cells (WJSC) for their application in tissue 
engineering. 
 
Material and methods: Human WJSC were isolated from umbilical cords and expanded until 
passage 5. In order to generate microspheres, 50,000 cells were seeded on agarose chips 
containing 256 micro-wells with an average size of 400x800 µm. The microsphere formation 
was controlled daily by phase contrast microscopy. The cell viability (as determined by 
live/dead, WST-1 and DNA release methods), structure and histological properties of these 
microspheres were analyzed at 4, 7, 14, 21, 28 days of ex vivo culture. 
 
Results: WJSC were able to self-assemble and form microspheres from day 4 onward, and 
cells adopted a clearly peripheral organization with a capsule-like structure with an eosinophilic 
ECM-rich core from day 7. These microspheres synthetized high amounts of proteoglycans at 
days 4 and 7, which was restricted to the periphery at days 14 and 28. Histochemistry and 
immunohistochemistry revealed positive expression of collagens, especially among cells and at 
the core of the microspheres. Type III collagen was strongly positive in the core, whilst type IV 
collagen was found between the core and the peripheral cells. The WJSC lineage was 
confirmed by a strong positive reaction for CK AE1/AE3 and CK8. 
 
Conclusions: This study demonstrated that WJSC is a promising cell source for the generation 
of microspheres for stromal tissue regeneration. WJSC generated morphologically stable 
microspheres with abundant extracellular matrix. Future in vivo studies are necessary to 
elucidate the potential clinical use of these microspheres or their ECM in skin, oral mucosa, 
cornea, nerve and palate tissue engineering. 
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Introduction: The generation of biomaterials with adequate biomechanical and structural 
properties is still a challenge in tissue engineering. Hydrogels, the most used biomaterials, are 
highly biocompatible, although, in general, they do not have an optimal biomechanical behavior 
for tissue engineering purposes. Glutaraldehyde and genipin has been used as cross-linker 
agents to improve the structural and biomechanical properties of different kind of hydrogels. The 
aim of this study was to compare the effects of both types of cross-linker agents in native and 
nanostructured fibrin-agarose hydrogels (FAH and NFAH, respectively), a biomaterial which has 
proved to be very useful for tissue engineering protocols. 
 
Material and methods: In this study, FAH and NFAH were elaborated by following previously 
described protocols (1,2). The constructs were subjected to chemical cross-linking with 0.25% 
glutaraldehyde and genipin. Hydrogel porosity was analyzed by scanning electron microscopy. 
The biomechanical properties of cross-linked and control hydrogels were determined by 
rheological analysis using a Bohlin rheometer. Mann-withney test was used for statistical 
comparisons. 
 
Results: Our results show that chemical cross-linking did not modify the porosity pattern and 
fiber density of FAH and NFAH, suggesting that the capability of the biomaterial to host viable 
cells was not affected. Rheological analysis showed that the values of rigidity, elastic and 
viscous moduli were significantly improved with the use of glutaraldehyde and genipin cross-
linking. However, these moduli were significantly higher when glutaraldehyde was used as 
compared to genipin (p<0.05). 
 
Conclusions: These results suggest that the use of chemical cross-liniking agents improve the 
biomechanical properties of FAH and NFAH without affecting the structural porosity pattern 
associated to cell attachment. 
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Introduction: The sclera is the outer connective tissue layer of the eye. This layer provides the 
structural support and shape to this organ, the resistance to the internal ocular pressure and it is 
the site of insertion of the ocular muscle. Despite its resistance, the sclera could be affected by 
traumatic injuries and cancer that could create structural defects with limited regeneration 
capability. These defects are often repaired by using cadaveric scleral allografts with variable 
results. This is a donor-dependent method that could transmit infectious agents and there is risk 
of tissue rejection. In this study, the aim was to explore the potential clinical usefulness of acellular 
nanostructured fibrin-agarose hydrogels (NFAH) as grafts to repair scleral defects. 
 
Material and methods: A 5 mm diameter scleral defect was generated in 9 adult New Zealand 
laboratory rabbits under general anesthesia. Defects were surgically repaired with 5 mm diameter 
grafts of NFAH. After 35 days, animals were euthanatized and the eyes were processed for 
histological and histochemical analyses. 
 
Results: Clinically, all defects were successfully repaired with NFAH with good macroscopic and 
clinical integration and with no signs of rejection, infection or other complications. Histological and 
immunohistochemical analyses carried out with picrosirius and alcian blue confirmed the absence 
of rejection or inflammation associated to the implants and confirmed the presence of a newly-
formed extracellular matrix (ECM) in the repaired defects with some macrophages. This new 
tissue showed similar tissue organization and ECM density of normal sclera. Grafted tissues were 
found completely immersed into the scleral wall without signs of ECM integration. 
 
Conclusions: This in vivo preclinical study demonstrated for the first time the possibility to repair 
the sclera by using only acellular biomaterials. Histology confirmed tissue regeneration in the 
experimental group, which was characterized by the presence of a newly formed scleral wall. 
However, further time-course studies are needed in order to determine the time required to reach 
complete regeneration. 
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Introduction: The efficient generation of bioartificial human anterior corneas recently allowed 
the treatment of severe corneal diseases. However, construction of bioengineered anterior 
corneas depends on the availability of human cornea biopsies used for the isolation and 
expansion of epithelial and stromal cells requiring long culture times. One of the possible 
alternatives to this technique is the use of mesenchymal stem cells (MSC). MSC demonstrated 
to have high proliferation and differentiation capabilities, including the epithelial lineage. In the 
present work, we have fabricated human anterior artificial corneas using alternative cell sources 
for the epithelial layer. 
 
Material and methods: Primary cultures of human cornea epithelial and stromal cells were 
generated from cornea-limbal biopsies using explant and enzymatic digestion methods. Then, 
two types of bioengineered anterior human corneas were generated with nanostructured fibrin-
agarose biomaterials: orthotypic corneas with epithelial corneal cells and heterotypic corneas 
with MSC on top of the artificial stroma. Both cornea models were evaluated in vivo by anterior 
keratoplasty in laboratory rabbits. Results were evaluated clinically and histologically after 12 
months of the surgical procedure. 
 
Results: Our results showed that both cornea models properly integrated in the host cornea. 
After 12 months, the biomaterial was remodeled and the histological structure of the graft 
stroma and epithelium was similar to the rabbit cornea, although the implant site was still 
evident at this time. As compared to orthotypic corneas, heterotypic artificial tissues were 
associated to a lower degree of cornea neovascularization. 
 
Conclusions: These results suggest that MSC can be used for the efficient generation of 
human anterior corneas by tissue engineering, and these corneas may have in vivo usefulness 
in laboratory animals. 
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Introduction: Morphology is one of the most important factors affecting the refractive power of 
the human cornea, and changes in the shape and curvature may be associated to visual 
impairment. Several models of bioengineered human corneas have been generated in the 
laboratory using natural biomaterials such as fibrin and agarose. However, most biocompatible 
hydrogels have poor biomechanical properties and do not allow the generation of bioartificial 
corneas whose morphology resembles the native cornea. In the present work, we describe a 
novel method allowing the efficient generation of a human cornea with adequate morphology by 
using a specific bioreactor. 
 
Material and methods: First, we generated a bioartificial human cornea model using primary 
cultures of cornea cells and fibrin-agarose biomaterials. Then, these corneas were 
nanostructured by plastic compression by using a specific bioreactor called Morphoshape that 
was designed in the laboratory and fabricated in a 3D printer. Briefly, this bioreactor consisted of 
a core with a guide in which a module with the morphology of the anterior human cornea is set. 
Then, a piston containing a complementary module with the shape and curvature of the 
posterior human cornea is set on top of the core. The bioengineered cornea is subjected to 
controlled pressure between both modules of the Morphoshape while most water is extruded 
from the biomaterial. These corneas were analyzed histologically. 
 
Results: As compared to control artificial corneas, Morphoshape corneas displayed a curve 
shape resembling the human cornea. Morphology was not modified over time in culture, 
although corneas tended to swell and retain some liquid ex vivo. 
 
Conclusions: The use of a specific Morphoshape bioreactor allowed the efficient generation of 
artificial corneas with the morphology of the human cornea, suggesting that their refractive 
power could be similar to that of the native cornea. 
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Introduction: Critical nerve gaps are commonly bridged by the use of autologous nerves, which 
is the current gold-standard technique. However, there are well-known disadvantages associated 
to this method and novel alternatives are in need. Decellularization tissue engineering techniques 
make possible the generation of acellular scaffolds for regenerative purposes. In this context, the 
aim of this study was to evaluate a novel Roosens decellularization protocol (1) for the generation 
of decellularized nerve allografts (DN). These DN were used to repair 10-mm nerve gap in rats, 
compared to other previously described DN (2) and autograft. Peripheral nerve regeneration was 
determined by histology and functional tests. 
 
Material and methods: In this study 24 Wistar rats were anaesthetized and 10-mm sciatic nerve 
defect was created and repaired by using Roosens, previously described DN and autograft as 
controls (n=6 each). After 12 weeks rats were subjected to clinical functional test. Furthermore, 
the implanted grafts were harvested, fixed, embedded in paraffin and sections were stained with 
MCOLL histochemical method and immunohistochemistry for GAP-43 and S-100. 
 
Results: Clinical analyses did not show significant differences among the three groups, although 
previously described DN showed better motor and sensory recovery. Histology confirmed 
peripheral nerve regeneration in all groups, which was composed by a variable amount of newly-
formed nerve fascicles. MCOLL technique demonstrated high levels of remyelination in autograft 
as compared to DN. Between both DN, results were comparable, although previously described 
DN showed slightly better results. 
 
Conclusions: This comparative in vivo study demonstrated the regenerative potential of DN 
generated by using the Roosens method for tissue decellularization. Regeneration profile was 
comparable to previously described DN, but nerve autograft remained as the best substitute in 
terms of regeneration. Further studies are needed to improve the regenerative and biological 
properties of these novels DN. 
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Introduction: Elastic cartilage (EC) is a specialized connective tissue that provides structural 
support to the ear, epiglottis and larynx. EC could be affected by some pathological conditions 
such as cancer, congenital defects or traumatic injuries. The surgical repair of this tissue is 
difficult and costal hyaline cartilage is often used with variable success and several clinical 
complications. During the last years, synthetic biomaterials started to be used to generate 
customized substitutes to repair auricular defects. However, some of these biomaterials are 
poorly biocompatible and results were not optimal. Despite these advances it is still necessary 
to find biocompatible biomaterials that support the function of elastic cartilage-derived 
chondrocytes (ECDC). The aim of this study was to generate a novel engineered bio-artificial 
EC substitute by using human ECDC and nanostructured fibrin-agarose hydrogels (NFAH). 
 
Material and methods: ECDC were isolated from healthy donors, expanded under standard 
culture conditions and cells from passage 2 were encapsulated into NFAH at 4,500 and 45,000 
cells/ml (group A and B respectively). Constructs were kept under standard culture conditions 
and samples were harvested after 1, 2, 3, 4 and 5 weeks of ex vivo development for histological 
evaluation. Sections were stained with hematoxylin-eosin, alcian blue and orcein stainings, 
while collagens (type I and II) aggrecan, byglican and PCNA were identify by 
immunohistochemistry 
 
Results: The histological and histochemical analyses revealed a progressive increase of the 
cells numbers in both groups. Alcian blue was negative, but orcein confirmed the synthesis of 
elastic fibers in group B. Cell proliferation index (PCNA) showed a decrease followed by an 
increase in both experimental groups. Immunohistochemistry demonstrated the synthesis of 
collagens (I and II), especially in the group B, while aggrecan and byglican were weakly 
produced in both groups. 
 
Conclusions: This study demonstrated the suitability of NFAH in cartilage tissue engineering. 
This natural biomaterials supported cell proliferation and the synthesis of collagens, elastic 
fibers and proteoglycans. However, further studies are still need to obtain better functionally of 
these novel EC substitutes. 
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Introduction: Generation of biomaterials with adequate biomechanical and structural properties 
remains a challenge in tissue engineering. Earlier research has shown that chemical cross-
linking techniques improved the biomechanical and structural properties of different biomaterials 
(1). Ex vivo studies have demonstrated that genipin enhance the biomechanical properties of 
fibrin agarose biomaterials, which have shown to be very useful in tissue engineering protocols. 
In this work we evaluated in vivo the biocompatibility of genipin-crosslinked biomaterials as a 
quality control for future clinical translation. 
 
Material and methods: Acellular tissue-like fibrin-agarose biomaterials were generated from 
human plasma and type VII agarose. Then, chemical cross-linking was performed by using 
0.25% and 0.1% genipin at 37ºC for 72h. Samples with an average size of 3x3x1.5 mm were 
implanted subcutaneously on the back of Wistar laboratory rats. Non-cross-linked biomaterials 
were used as controls. Results were analyzed histologically 12 days later using hematoxylin-
eosin staining and Picrosirius. 
 
Results: Histological analysis revealed high biocompatibility of the cross-linked scaffold, 
although an inflammatory infiltrate containing lymphocytes and neutrophils was detected at day 
12. This infiltrate was higher in control non-cross-linked biomaterials and in the 0.1% genipin 
group. All biomaterials tended to degrade after 12 days, with higher degradation for 0.1% 
genipin biomaterials and the lowest levels of degradation for 0.25% genipin biomaterials. 
 
Conclusions: Fibrin-agarose biomaterials cross-linked with 0.25% genipin could be a useful 
alternative to elaborate artificial tissues requiring a biomaterial that remains in vivo for at least 
12 days with low levels of inflammation. 
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Introduction: Skin disruptions may alter the normal structure and functionality of the human skin, 
with the consequent loss of electrolytes and increased risk of microbial infections. Recently, tissue 
engineering has allowed the development of artificial human skin for clinical use. However, 
keratinocyte culture and expansion requires long culture periods. In order to solve this, in this 
study we aim to generate a bioengineered human skin model by using mesenchymal stem cells 
(MSC) as epidermal substitute. 
 
Material and methods: Artificial skin stromas were developed using human dermal fibroblasts 
inside a fibrin-agarose scaffold. Human MSC from adipose tissue (ADSC), dental pulp (DPSC), 

epithelial-like layer resulting in an artificial heterotypic human skin model. Constructs were grafted 
in athymic mice. After 4 weeks, animals were euthanatized for histological analysis (hematoxylin-
eosin) and immunohistochemical detection of type I and II HLA molecules, and filaggrin as a 
mature epithelium differentiation marker. 
 
Results: After 14 days, all groups showed a clear epithelial-like structure, mainly when ADSC or 
WJSC were used. At day 28, all mesenchymal stem cells showed a well development epithelial-
like strata. DPSC and WJSC showed very low expression of HLA-I and HLA-II both in stromal 
and epithelial-like cells, suggesting that immune advantages of MSC remained after epithelial 
differentiation. Expression of these markers was evident at 7 days when ADSC and BMSC were 
used, but decreased as MSC differentiated. Furthermore, all MSC groups reached an epithelial 
phenotype as they expressed filaggrin after 28 days (even after 14 days in DPSC group). 
 
Conclusions: MSC constitute an alternative cell source for epidermal regeneration as they could 
develop epithelial-like structures after 28 days, with epithelial phenotype and present very low 
expression of HLA molecules, which may lead to low risk of immunological rejection after allograft. 
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Introduction: Over the last few years, researchers have attempted to develop an oral mucosa 
substitute able to reconstruct oral mucosa defects. However, vascularization of tissue-
engineered oral mucosa (TEOM) models is still a challenge. Vascularization has been 
addressed by the use of endothelial a non-endothelial cells. In this study, we have used 
mesenchymal stem cells (BMSCs) to determine their in vivo differentiation potential to 
endothelial cells. 
 
Material and methods: Two different models of TEOM were generated in the laboratory using 
fibrin-agarose biomaterials. The first model contained 70,000 human oral mucosa fibroblasts 
immersed in the biomaterial. The second model had 35,000 human oral mucosa fibroblasts and 
35,000 BMSCs. Human oral mucosa keratinocytes were cultured on top of both artificial 
stromas and submitted to air-liquid culture technique for 2 weeks to promote epithelial 
stratification. Both TEOM were grafted in vivo on Foxn1nu athymic mice. All animals were 
euthanized after 15 days and histological analysis (hematoxylin-eosin) was performed. 
Immunohistochemical detection using a specific anti-human mitochondria antibody was used to 
identify human cells. 
 
Results: Our results showed a large amount of blood vessels in both study groups, suggesting 
that both types of TEOM were able to form capillary-like structures. However, the amount of 
capillary-like structures was higher in TEOM using BMSCs cells in comparison with TEOM with 
stromal fibroblasts only. 
 
Conclusions: The use of stromal BMSCs improved neovascularizacion and the regeneration 
process of TEOM substitutes at in vivo level. These results suggest that the use of BMSCs 
could accelerate blood supply to the grafted tissues after transplantation and could therefore 
increase the success rates of the implant. 
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Introduction: Improvement of scaffolds used in tissue engineering will contribute to a better 
development of bioartificial human tissues, and functionalization arises as an efficient way to 
enhance scaffold properties. Functionalization can be achieved by the introduction of functional 
molecules such as extracellular matrix (ECM) components, drugs, peptide sequences or/and 
growth factors that can interact with cells when they are released. In this work, we have 
functionalized and evaluated human oral mucosa constructs by the introduction of human tissue 
explants containing relevant ECM molecules. 
 
Material and methods: Fibrin-agarose acellular scaffolds were generated by tissue engineering 
and functionalized by the introduction of small human oral mucosa tissue explants during the 
fabrication process. Scaffolds were kept in culture for 4 weeks. Collagen fibers were identified 
by picrosirius staining and type I-collagen immunohistochemistry, and non-fibrillar ECM 
components (glycoproteins and proteoglycans) were analyzed by PAS and alcian blue staining. 
Vimentin immunohistochemistry was used to identify stromal cells. In all cases, results were 
quantified from 0 -no expression- to 100% -maximum expression- by analyzing staining signal 
intensity using ImageJ software using human native oral mucosa samples as controls. 
 
Results: Vimentin-positive cells tended to remain into the explants during the first 2 weeks, but 
migrated into the hydrogel at weeks 3 and 4 of ex vivo development. Levels of expression of 
non fibrillar ECM components (proteoglycans and glycoproteins) were similar in the bioartificial 
tissues and in control native oral mucosa stromas after 3 and 4 weeks. For fibrillar proteins, 
collagen showed low expression (26.69% in week 3 and 36.22% in week 4) as compared to 
controls (67.01%).  
 
Conclusions: Human oral mucosa tissue explants may be used as a functionalization 
technique to generate bioengineered stromas containing key ECM components that are present 
in native tissues. Stromal fibroblasts are able to migrate into the biomaterial and could 
contribute to tissue regeneration. 
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Introduction: Decellularization techniques have been widely used as strategy for organ 
reconstruction, including peripheral nerve. As the natural extracellular matrix provides an ideal 
environment for topographical, electrical and chemical cues to the adhesion and proliferation of 
neural cells, decellularized nerve allografts could be used for the generation of peripheral nerve 
substitutes. However, the decellularization process may affect the structure, composition and 
mechanical properties of decellularized nerves, implying the need of implementing subsequent 
methods able to enhance the properties of these models. The current study aimed to investigate 
the effects of genipin as a chemical cross-linker agent on the mechanical properties of 
decellularized nerves. 
 
Material and methods: Wistar rat sciatic nerves were decellularized by a protocol that 
combines the use of a detergent (1% Triton X-100) with several enzymes (DNase, RNase and 
Trypsin). Then, decellularized nerved were washed in PBS and subjected to chemical cross-
linking using two concentrations (0.1 and 0.25%) of genipin. Non-cross-linked decellularized 
nerves were used as controls. Biomechanical properties of each sample were measured by 
tensile test using an Instron biomaterial analyzer. 
 
Results: The use of genipin as cross-linker agent at concentrations of 0.1% and 0.25% showed 
a significant (p=0.046) increase of the Young modulus as compared to control decellularized 
nerves (9.3±2.7MPa for controls and 16.9±1.6MPa for 0.1% genipin and 17.0±3.8MPa for 
0.25% genipin). No differences were found between both genipin concentrations. The same 
phenomenon were found for the charge and stress at fracture. 
 
Conclusions: Treatment with genipin improves the mechanical properties of decellularized 
sciatic nerves. Therefore, cross-linked decellularized nerves could be used in nerve 
regeneration. However, further in vivo preclinical studies are still required. 
 
Acknowledgements: Supported by Plan Nacional de Investigación Científica, Desarrollo e 
Innovación Tecnológica (I+D+I) from the Spanish Ministry of Economy and Competitiveness 
(Instituto de Salud Carlos III), grant FIS PI14/1343 (co-financed by ERDF-FEDER, EU). 
 

167

P-TE 132



BIOMECHANICAL CHARACTERIZATION OF TISSUE-LIKE CONSTRUCTS 
BASED ON AGAROSE HYDROGELS 
 
Quintero-Campos P1, Campos F1, Santisteban-Espejo A2, Campos A1, Carriel V1, Alaminos M1, 
Sánchez-Quevedo MC1, Fernández-Valadés R3 
 
1 Tissue Engineering Group, Department of Histology, Faculty of Medicine, University of Granada, 
Spain and Instituto de Investigación Biosanitaria ibs.GRANADA 
2 Servicio de Hematología y Hemoterapia, Hospital Universitario Puerta del Mar de Cádiz 
3 Division of Pediatric Surgery, University Hospital Complex of Granada, Spain and Instituto de 
Investigación Biosanitaria ibs.GRANADA 
 
Introduction: The use of agarose has been recently introduced in skin, cornea, nerve and oral 
mucosa (1) tissue engineering protocols to improve the biomechanical properties of natural 
hydrogels, especially fibrin. This polysaccharide is extracted from marine algae and has the ability 
to form thermally reversible gels. Several types of agarose are commercially available, with type 
I and type VII being the most commonly used agaroses in medical applications. However, the 
biomechanical properties of each agarose type used in tissue engineering have not been 
elucidated to the date. The aim of the present study is to determine the biomechanical behavior 
of tissue-like models elaborated with both types of agarose. 
 
Material and methods: First, tissue-like constructs were generated using type I and type VII 
agarose hydrogels at a final concentration of 2%. Then, the biomechanical properties of these 
constructs were evaluated using an Instron material testing device after 2 and 16 days in culture 
as previously described (2). In each case, Young modulus, stress at break and strain at break 
were obtained by selecting the point of the strain-strain curve where the gel fracture occurred. 
 
Results: Type I agarose hydrogels were characterized by a smaller Young modulus 
(0.0055±0.0009MPa at day 2 and 0.0658±0.0112MPa at day 16) as compared to type VII agarose 
(0.0265 ± 0.0680MPa at day 2 and 0.1071±0.0245MPa at day 16), suggesting that type I 
hydrogels tolerated less compressive strength than type VII agarose hydrogels. In addition, the 
gels tended to lose elasticity over time, with an increase in Young modulus and, therefore, resisted 
lower compressive forces. Differences were statistically significant for the comparison between 
agarose types and time of development in culture. 
 
Conclusions: Our results support the use of type VII agarose for the elaboration of tissue-like 
constructs requiring high elastic properties such as the human cornea, nerve, skin and oral 
mucosa. 
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Introduction: Peripheral nerves are often affected by traumatic injuries and critical defects 
represent a serious problem due to their high incidence, poor functional recovery and the lack of 
effective treatments. Tissue engineering emerged as a promising alternative for the generation 
of functional substitutes to repair damaged organs. Our group demonstrated that the use of 
fibrin-agarose hydrogels (FAH) with mesenchymal stem cells as intraluminal fillers of conduits 
improved peripheral nerve regeneration in rats. The aim of this study is to design and evaluate 
in vivo a bio-artificial nerve substitute for nerve repair by using nanostructured FAH and 
autologous adipose-derived mesenchymal stem cells (ADMSCs). 
 
Material and methods: ADMSCs were isolated from 15 male Wistar rats and used to generate 
autologous nanostructured FAH bio-artificial nerve substitutes (NFABNS). After that 10-mm of 
the left sciatic nerve was removed from each rat and repaired by using NFABNS, NFABNS as 
intraluminal fillers of collagen conduits (NFABNS-C) and autograft as control. Animals were 
subjected to electromyography and clinical tests at 6 weeks and 12 weeks. After 12 weeks, 
implants were removed and the peripheral nerve regeneration was determined with MCOLL 
histochemical method and immunohistochemistry for S-100 and GAP-43. 
 
Results: Electromyography and clinical test showed a progressive reinnervation and functional 
recovery from 6 to 12 weeks in all groups, especially autograft. The use of NFABNS showed 
better clinical and functional results as compared to NFABNS-C group. Histology confirmed that 
the peripheral nerve regeneration cross the gap in all groups. In FABNS group the regeneration 
was associated to the surface of the implant and also between the surrounded muscle fibers, 
while in FABNS-C the regeneration was restricted to the lumen and less abundant. 
 
Conclusions: This in vivo study demonstrates that nanostructured FAH could be used to 
generate biologically active bio-artificial substitutes for peripheral nerve repair. These 
substitutes were able to bridge a critical nerve gap and support peripheral nerve regeneration 
and functional recovery.  
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Introduction: Magnetic nanoparticles (MNPs) are used in tissue engineering scaffolds to 
support the regeneration of damaged native human tissues (1,2). The objective of this in vivo 
study is to evaluate the biodistribution and biocompatibility of magnetic tissue-like constructs 
based on fibrin/agarose hydrogels (FAH). 
 
Material and methods: We fabricated magnetic tissue-like constructs based on FAH containing 
MNPs, which were subcutaneously implanted in the connective tissue of 5 adult male Wistar 
rats. As controls, FAH without MNPs was implanted in other 5 animals. After 7 and 21 days, 
animals were subjected to magnetic resonance imaging (MIR) and histological analyses. For 
histology, the implant area, liver, kidneys, spleen and lymph nodes were stained with routine 

 
 
Results: MIR showed hyper-intense areas in the region of FAH-MNPs implantation at 7 and 21 
days, but signs of the presence of MNPs were not observed in distal organs. In all cases, 
organs were of normal appearance, without any appreciable damage or morphological changes. 
Histology showed the presence of Perl´s positive areas in the FAH-MNPs group and confirmed 
a high amount of MNPs in the implantation region, but not in the distal organs. Only a local 
macrophage and lymphoplasmocytic-rich inflammatory reaction was observed at day 7 around 
the implants in FAH and FAH-MNPs groups, but this inflammatory reaction decreased at day 
21. Indeed, all organs were histologically normal during the 21 days. 
 
Conclusions: Based on MRI and histological analyses, no measurable migration of particles 
took place after 21 days of implantation. For these reasons, we believe that magnetic tissue-like 
FAH-MNPs constructs could be useful in local treatments, as slow drug delivery system and 
other future tissue engineering applications. Analysis at longer time periods is still in need to 
elucidate the potential clinical application of this strategy. 
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Introduction: Globalization encourages us to acquire linguistic competences for our 
professional performance or to get access to scientific or technical information. It is especially 
important in medicine and academic careers. Unfortunately, the acquisition of specific 
terminology in foreign languages is difficult and generally forgotten in languages courses. The 
aim of this study is to explore a novel teaching strategy to promote a passive acquisition of 
histological terms in English and French in medical students. In addition, we evaluated the 
gender-related differences, student perception and the impact of this activity 
academic performance. 
 
Material and methods: This activity was carried out with volunteer medical students enrolled in 
the course of Histology at the University of Granada (Spain). Students were subjected to 
multiple choice histological tests in English, French and Spanish (as control), followed by a 
perception survey. 
 
Results: This activity was performed by a high number of volunteers (73% in French, 84% 
English and 100% Spanish) which showed significantly higher scores in English as compared to 
French. 71% of students found the test useful for English and 52% for French. In addition, 
students who did these tests obtained higher scores in the course of histology as compared to 
the students that did not participate. 
 
Conclusions: This study showed that students have higher knowledge of scientific terms in 
English as compared to French. In addition, most of these students agreed to continue doing 
innovative didactic strategies to improve their scientific languages skills. However, long-term 
studies are still needed in order to demonstrate a real impact of this activity in the acquisition of 
scientific terms in foreign languages as wells as in their histological knowledge. 
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Introduction: Regulated teaching is considered the central axis of formation in Health Sciences 
curricula for the learning of knowledge and the acquirement of required abilities for an adequate 
clinical practice. Yet, there is a need of complementary formative activities for an optimal 
professional development in these degrees. The use of complementary activities in regulated 
teaching could be an appropriate tool for the acquisition of knowledge and competences, 
especially in degrees with high requirements of professional abilities as is the case of the 
Degree in Nursery. 
 
Material and methods: A formation workshop on histologic methodology and histology applied 
to Nursery was performed with theoretical and practical sessions during the academic course 
2016-17. The aim and scope of the workshop was the microscopical identification of human 
tissues related to the nurse practice, as well as learning on the most used techniques for 
conservation and histological analysis of tissue samples obtained in 
satisfaction and perception on the workshop was evaluated at the end of the program by using 
a scale ranging from 0 to 10 by using a telematic survey. 
 
Results: A virtual microscopy application allowed the students to properly visualize and identify 
the main structures related to histology in nursery and their future clinical practice. Average 
satisfaction of the students was 7.30. 
 
Conclusions: These complementary activities are well evaluated by the students and could 
contribute to a more practical formation of the students, especially in specialties whose 
formation in histology at the pregraduate level is very limited. 
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Introduction: In practical histology, observation, description, diagnostic, correlation and 
problem solving are competences that students should reach. For this purpose, microscopic 
slides are used and analyzed by each student in a self-learning discovery process. Repetition 
strategies may be used to fix and consolidate information and competences, and different 
approaches have been used, including virtual microscopy, repeated sessions in the microscopy 
laboratory, microscopy atlases, etc. The objective of this study is to design a novel strategy of 
repetition based on audiovisual clips that are sent to the students using a smartphone system. 
 
Material and methods: First, 10 histological images corresponding to basic tissues that the 
students should know -bone, cartilage, muscle, epithelium, etc.- were obtained in a light 
microscope using 100x, 400x and 600x amplification. Then, a 3-minute of duration audiovisual 
clip was elaborated including a 3 levels sequence
includes a naked histological image of the problem tissue. The second step is labeled as 

ghted with arrows to 

highlighted with arrows are labeled with the correct diagnosis after a short period of time.  
 
Results: After each practical histology session in the microscopy laboratory, students receive 
the audiovisual clip corresponding to that session by smartphone at different periods of time to 
reinforce the information received and the competences acquired during the presential session. 
This pilot study has shown that perception of the students is highly positive, especially if the 
audiovisual clips are sent close to the examination period. Perception of teachers is also very 
positive because the reinforcement process is especially addressed to the main competences 
that students should reach. 
 
Conclusions: Design and results of the study support the use of smartphone audiovisual clips 
as a repetition strategy tool for learning histology. 
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Introduction: Tissue engineering (TE) is a developing research area that has more than 30 
years since it was introduced by Wolter and Meyer in 1984. Since then, it has been described a 
widespread of clinical applications and due to the accumulation of knowledge, TE is changing its 
status from emerging to a consolidated area. For the first time, TE teaching is beginning and, 
thus, it is necessary to configure optimal learning strategies for a better knowledge by health 
science students. The aim of this work is to identify threshold concepts -terms once they are 
understood mean a significant comprehension of a matter- through a bibliometric analysis of the 
corpus of literature in TE from 1991 to nowadays. 
 
Material and methods: Journal articles related to TE were 

- -Expanded collection, 
excluding reviews, book chapters, meeting abstracts and proceeding papers, from 1991 to 
2016. Once obtained, all the journal articles were assessed by the following criteria: year of 
publication, research area, author keywords and keywords plus. 
 
Results: Total number of journal articles related to TE have increased progressively each year. 
Even, document distribution by year of publication shows a close adjust to an exponential model 
(R2 = 0.9448). Recently, publication growth is changing from exponential to linear, suggesting a 
consolidation and knowledge archive of TE. Material Science and Engineering are the most 
prolific areas publishing 55% of global production, followed by Life Sciences & Biomedicine 
(27%) and Physical Sciences (18%). These results are in accordance with keywords analysis, 

hydrogel
most-repeated words. 
 
Conclusions: Bibliometric analysis performed on literature related with a research area could 
be used for identification of the most important and significant concepts (threshold concepts) in 
that subject. This bibliometric approach suppose a feasible tool in order to configure learning 

 role in the comprehension of TE as a subject. 
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Introduction: Along with cell therapy and gene therapy, tissue engineering is considered as an 
advanced therapy by the European Medicines Agency (EMA). Knowledge of basic threshold 
concepts in tissue engineering should be present in the formation of medical doctors involved in 
primary care medicine, due to the key role of these professionals in health education related to 
the correct use of these therapies. However, no specific formation in tissue engineering is 
present in the core curriculum of most medical schools.  
The present study is focused on the identification of the cognitive levels of tissue engineering 
threshold concepts in medical postgraduates enrolled in a training specialization program in 
primary care medicine. 
 
Material and methods: A questionnaire was used to evaluate the cognitive knowledge level of 
medical postgraduates enrolled in a training specialization program in primary care medicine. 
This questionnaire includes 30 items related to advanced therapies, artificial tissues, cell and 
tissue bases of the human body, novel medical products and regulatory frame. Each question is 
rated from 1 to 5 using a Likert-like scale. 
 
Results: Our results demonstrate that the highest levels of knowledge in tissue engineering 
threshold concepts are those related with the cell and tissue bases of the human body 
(3.86±1.34), which is closely related with the preclinical formation in medical schools. In 
contrast, the lowest values were found for concepts connected to the regulatory frame 
established in the European Union for this type of therapies (2.05±1.28). Differences were 
statistically significant (p>0.001). The regulatory frame and items related to advanced therapies, 
artificial tissues and novel medical products are scarcely present in the curriculum of medical 
students. 
 
Conclusions: Diagnostic evaluation performed in this type of professionals demonstrates the 
need of implementing formation programs in advanced therapies and, especially, in tissue 
engineering not only in pregraduate students, but also in professionals involved in health 
education. 
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Introduction: Histology can be a valuable tool in the training of Hydrobiology undergraduate students at UAM. 
Unfortunately within the curricular map of that degree, the corresponding subject is not found. In the teaching of 
experimental sciences it is proposed the use of didactic sequences with a constructivist approach for the 
development of procedural skills. The aim of this work was to generate and apply a didactic sequence to 
Hydrobiology undergraduate students in order to contribute to the meaningful learning of histology. 
 
Material and Methods: A didactic sequence was generated for five sessions, implemented during 2015 and 
2017 to five groups of UAM Hydrobiology. The contents reviewed in each session were: general concepts of 
histology, histological technique, collection and processing of samples, and observation and analysis of basic 
tissues. The apprenticeships were evaluated by means of diagnostic tests, checklists and questionnaires. 
Videos, databases and field trips were used as didactic resources. The results of the learning domain were 
expressed in percentages.  
 
Results: On average the implementation of the didactic sequence showed the following results. After the 
diagnostic evaluation, 45% of the students demonstrated basic knowledge on histology. 80% recognized the 
importance of histological technique in the assessment of aquatic resources. Subsequently, the checklist 
indicated that 90% assimilated conceptual learning and procedural skills on tissue processing. Of the students 
evaluated, 80% complied the criteria established in the checklist during the field trip. 90% can theoretically 
recognize basic tissues, but only 70% recognize them in practice. The final evaluation, shows that 80% of the 
students dominate the contents reviewed in the didactic sequence.  
 
Conclusion: The applied didactic sequence showed that between 80% and 90% of the students acquire the 
development of theoretical-practical skills in the teaching of histology, achieving a meaningful learning of the 
same. 
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ASTROCYTES, OLIGODENDROCYTES AND MICROGLIA 
COTRANSPLANTED TO A PARKINSON'S DISEASE MODEL. 
 
Deisy Hernandez-Zuñiga1, Gabriela Camacho-Cortes2, Jose Rafael Godinez-Fernandez3, 
Anabel Jimenez-Anguiano4, Nohra E. Beltran5, Mario Garcia-Lorenzana4. 
 
1 Doctorado en Biologia Experimental. 
2 Licenciatura en Biologia Experimental. 
3 Departamento de Ingeniería Electrica. 
4 Departamento de Biologia de la Reproducción. Universidad Autonoma Metropolitana, 
Iztapalapa. Avenida San Rafael Atlixco 186, Colonia Vicentina, 09340 Ciudad de Mexico. 
5 Departamento de Procesos y Tecnologia, Universidad Autonoma Metropolitana, Cuajimalpa. 
Av. Vasco de Quiroga 4871, Colonia Santa Fe, 05300 Ciudad de Mexico. 
 
Introduction. Parkinson's disease (PD) is the second most common neurodegenerative 
disease and the most frequent movement disorder. It is generated by dopamine in Basal 
Ganglia decrease, due to dopaminergic neurons (DN) of substantia nigra death. The goal of cell 
therapy is to replace dead cells with new functional cells. The motor recovery of PD models 
after transplant surgery is always associated with the presence of neurons, however the 
cultures used contain only 8-22% of dopaminergic neurons. Therefore, it seems reasonable to 
evaluate the survival of DN and glial cells. 
 
Material and Methods. Female Wistar rats (200 g) were unilaterally injured with 4 µl of             
6-OHDA neurotoxin into the medial forebrain bundle and co-transplanted with neurons and glial 
cells in the striatum. The primary coculture cells used for the cotransplant were stained with 
Vibran Dil fluorescent dye (Molecular probes) before the surgery. The motor behavior of the PD 
model was evaluated with the rotation test in response to apomorphine, 4 weeks after injury 
surgery and 2 weeks after co-transplantation surgery. Finally the animals were sacrificed, fixed 
(irrigation-intravascular / paraformaldehyde 4%), and brains were processed for 
immunofluorescences. The antibodies used were anti-TH/GFAP/Oligo/CD68. The secondary 
antibodies used were Alexa 488 anti-mouse/sheep and all nuclei were stained with DAPI. From 
each group 2 cuts were analyzed per brain, 3 fields of each cut were randomly selected to 
perform the corresponding counts with an original x400 increase. The material was analyzed 
with the divisional confocal microscope Carl Zeiss (LSM 780 NLO) at UAM-Iztapalapa. 
 
Results. At deposit sites, we found dopaminergic neurons (TH+/Vibran Dil+), astrocytes 
(GFAP+/ Vibrant Dil+), oligodendrocytes (Oligo+/ Vibrant Dil+), and microglia (CD68+/Vibrant 
Dil+). The transplants quantitative histological analysis shows that astrocyte is the cell type with 
the greatest survival (p<0.01) compared with other cell types. 
 
Conclusion. The cell type with the greatest survival in the cotransplant is the astrocyte followed 
by: dopaminergic neurons, oligodendrocytes and microgliocytes. Motor recovery of injured 
individuals should not only be associated with the survival of dopaminergic neurons but also 
should be due to the survival of glial cells. 
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Introduction: Pregnancy in advanced ages, is a condition that has increased in recent years 
worldwide. National figures indicate that this increase has been around 10% of all pregnancies 
in 1990 and 16% in 2006. (MINSAL, 2006). Due to this increase of pregnancies in advanced 
age and its effect in the presence of certain maternal fetal pathologies, it is that this study 
presents special relevance. The objective of this study was to determine the morphological 
characteristics of the terminal chorior villi of normal placentae in advanced maternal age. 
 
Material and Method:Samples were obtained from 5 normal placentas of women whose ages 
correspond to 35 or more years, and 5 normal placentas of women between 18 and 29 years of 
age, without known maternal-fetal pathology. From each placenta were obtained 2 samples 
from opposite parabasal regions and 1 from the central parabasal region, with a total of 15 
samples each group. They were processed according to transmission electron microscopy 
technique, studied and micrographed on a Phillips 300 microscope and obtaining images with 
an increase of up to 7000X. In these the variables to be measured were: area and thickness of 
the syncytiotrophoblast, percentage of samples in which the cytotrophoblast is found, thickness 
of vasculature membranes. For the quantitative analysis of group comparison, the Student's t-
test was applied. 
 
Results: In all the studied parameters it was observed that there are notable differences 
between both age groups, indicating that the results of the analyzed variables were 
homogeneous within each placenta. 
 
Conclusions: These results suggest that there is a better maternal-fetal exchange in placentas 
of young women. 

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Introduction: Peripheral nerves consist of individual nerve fibers that can be motor, 
sympathetic sensory and myelinated or non-myelinated. CNPase is an enzyme present at high 
levels in the central and peripheral nervous system. CNPase is considered a marker for myelin 
forming cells. Polyclonal antibodies are produced by immunizing animals with a synthetic 
peptide corresponding to human CNPase. 
 
Material and Method: The objective of the present study was to experiment new techniques for 
the identification of motor fibers in human brachial plexus. The study was performed in 12 
brachial plexus, obtained from 6 fresh male adult cadavers, between 20 and 90 years of age. 
The pieces were obtained from the Legal Medical Service unit. Samples were fixed in 4% 
paraformaldehyde for 48 hours.  Following assembly of the samples, the evaluation was 
performed through immunohistochemistry techniques using RTU kit. In the 
immunohistochemistry, we used the ABC technique with diaminobenzidine development, while 
for the immunofluorescence the indirect technique with fluorophore tag Alexa Fluor 633 was 
used.   For both we used the antibody CNPasa in concentration of 1/250. 
 
Result: The fibers of peripheral nervous tissue presented staining in their fascicular and non-
fascicular components. The motor fibers present the specific immunohistochemical mark 
distributed in the fascicles in heterogeneous form. The expression of the marker does not 
present background or non-specificity, and highlights staining only in the motor fibers, which 
demonstrates that the antibody used against the CNP protein was specific for motor fibers. No 
positivity was detected in the negative controls. 
 
Conclusions: The proven technique is of great help in identifying motor fibers of the human 
brachial plexus. 
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LEARNING HISTOLOGY THROUGH FILM FRAMES 
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Faculty of Biology, University of Vigo, Vigo (Pontevedra), Spain. 
 
Introduction: Advances in Histology are partly due to its interaction with other disciplines 
such as Physiology, Biochemistry, Genetics, etc. In the same way, in the academic 
field, improvements in learning methodologies have been obtained thanks to the 
incorporation of new technologies and internet and the use of resources such as movies. 
By using films, the students get actively involved in acquiring knowledge rather than being 
simple receivers of the concepts transmited by the teacher. 
 
Material and Methods: Every academic year the authors of this contribution organize 
the activity known as "Cineforum of Biology" which consists of showing four carefully 
selected films in order to address different topics. Among them, those films dealing with 
any aspects that could bring the students closer to biosanitary research are typically 
included. The films are selected on the basis of two important criteria: their commercial 
success and their ability to promote discussions about the topic in question. In each 
session, a film is showed, then discussed with the organisers and finally, the students fill in a 
short questionnaire on the topics covered in each movie. 
 
Results: Among the films used in this activity, "Un fueguito" (Ana Fraile, 2010) allows the 
analysis of the advances in immunology exemplified by the contribution of César Milstein to 
Cellular Biology and Histology. Undoubtedly the development of immunohistochemistry 
techniques is one of the main methods for in situ localization of molecular components at 
the tissue and subcellular levels, respecting the morphological context. Another good 
example is "Extraordinary Measures" (Tom Vaughan, 2010) a drama which describes the 
pathologies caused by the dysfunction of certain cellular organelles (peroxisomes, 
lysosomes, mitochondria) or by diseases associated with the cytoskeleton. Finally, 
"Concussion" (Peter Landesman, 2015) shows the histopathological characteristics of 
neurodegenerative diseases, and helps the students to become familiar with the classic 
neuroanatomical techniques and immunohistochemical stains as basic diagnostic tools. 
 
Conclusions: Our experience reveals that the audiovisual language is a extremely good 
way by which students can apply theoretical knowledge to practical situations such as those 
raised in the film and the debate afterwards promotes critical thinking on the professional 
implications of their future careers. 
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