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SUMMARY: The present work aimed to preserve anatomical specimens to improve the quality of education, prepare supporting
materials, and present lectures on the anatomy of the nervous system for public school students. Anatomical specimetiserelated t
nervous system were photographed and named, and acrylic containers filled with formaldehyde were made for the accommodation of
these specimens. After research on the subject a handbook and a banner were prepared, enriching the collections of thegnuseum a
with the anatomical specimens, in addition to the lecture and video available on "iptv.usp.br ". Meetings between thehgudents,
teachers involved, and the members of the Secretariat of Education of Ribeirao Preto defined schools, dates, timesn &mdtderatio
lectures. A great interest and curiosity on the part of the students who attended the lectures has led to the identifeatinictoies
of the body and correlated them with their functions as well as some of the most common illnesses. This project alsalewptained
about psychotropic drugs, which in Brazil are highly diffused and awakened reflection on the importance of preventioaédtseas
the risk of drugs to their users. Itis concluded that the present work has enabled the extension of acquired univecity fardie
community of this city, securing the principles of culture and extension.
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INTRODUCTION

The human body is an integrated set of complex amd anatomy, transforming it into an important tool in the
interdependent systems that confers on its holder the abiligarning process for the academic community and society.
to adapt and live in various environments of planet EartAlso, it is essential to seek methods with the aim to preserve
Although it is very much studied, there is still a long way tthe best anatomical specimens. The proper preparation and
go until the complete understanding of its functions is knowdentification of these parts displayed in a proper space will
(Lent, 2002; Purvest al.,2001). extend the knowledge of anatomy and physiology to the

population. It will also correlate everyday events such as drugs

Prior to the use of writing, curiosity of the humarand pain, in a clear, concise, and objective way.
body and its functioning led people to devote themselves to
a detailed study of this vast field of research. Science with This Culture and Extension project, carried out with
its technology has contributed to knowledge of theore presentable anatomical specimens than those existing,
mechanisms of operation and composition of the humamriched the collection of the Museum Prof. Edgard Ignécio
body. The discipline of anatomy has been dedicated to thtiseum of Anatomy at the School of Dentistry of Ribeiréo
study of the structures that make up the body. Preto (FORP - USP), and searched for an optimistic outlook

for the discipline of anatomy at the present time. In this way,

However in actuality, the acquisition of corpses as studyven with the lack of anatomical specimens and the
material has become increasingly difficult. Thus, it has beconaifficulties in terms of storage, this project aimed to help
important to enhance and modify the mission of the museutime learning process.

" Departamento de Morfologia, Fisiologia e Patologia Basica (DMFPB), Faculdade de Odontologia de Ribeirdo Preto (FORpdénilezao
Paulo, Ribeirao Preto, Brasil.
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Due to the complexity of all the human bodyAt the end of this step, a concise handbook was prepared
systems it was decided to start the project with the nervaafser searches of renowned bibliographies in the area of
system, an incredible machine, composed of differeNeuroanatomy and specific entities of some pathologies. This
types of cells that are responsible for the entire humaandbook will be placed next to the selected anatomical
body coordinatiorfLent; Purvest al). This magnificent specimens at the museum of anatomy, for visitors to have
system was correlated with current topics such ascess to information on the nervous system.

Alzheimer's disease, Parkinson's disease, neuromuscular

disorders, pain, drugs and strokes, the content of which  After the completion of these activities, meetings

was extended to elementary and high school studentswere held between the academics, the teachers involved,
and the members of the Secretariat of Education of Ribeirdo

This work had as its audience the entire communifyreto to define schools, dates, times, and duration of the
of Ribeirdo Preto, especially grade elementary school presentation. The schedule is shown at Table I.
students and Education of Young People and Adults
(EYPA) public schools in the same city. The objectives In the first half of 2014, demonstration models and
were: multimedia presentations were made containing pictures

and animations about the nervous system, drugs,

- Renovate the Museum Prof. Edgard Ignacio Museungeurodegenerative diseases, neuromuscular disorders, and
of Anatomy through the construction of acrylicstroke, among other diseases. In addition, material
containers to store anatomical specimens, dubpntaining exercises such as word search, crosswords, and
prepared by laboratory specialists of the Departmeimiages on the theme of the presentation, and an evaluation
of Morphology, Physiology, and Basic Pathology ofjuestionnaire were designed. The academics and the
the School of Dentistry of Ribeirdo Preto (FORP teacher in charge presented the project to the Secretariat
USP). of Education of Ribeirao Preto. The coordinator of the

- Stimulate means of conservation and preservation $écretariat was enthusiastic and requested a presentation
anatomical specimens for better education. for teachers of Science and Physical Education at the Casa

- Search in detail the nervous system in specifida Ciéncia. After this, eight™@grade classes and five from
bibliographies. Education of Young People and Adults (EYPA) were

- Organize lectures and make support materials feelected to receive the presentation about the nervous
students of public schools of the city of Ribeirao Pretalystem.
SP.

- Extend the learning content of the anatomy of the human  The presentations took place in public schools of
body through exploration of anatomical specimens, the city during the class period (morning, afternoon and
students of primary and secondary education. evening). During the conversation with the students the

- Awaken interest and reflection on the importance afemonstration models and some newer anatomical
maintaining human health and prevention of diseassgecimens were presented, in addition to small animations
through identification of the body structures and theand videos that helped students to better understand the
correlations with the functions, as well as some of thentent. The presentations followed different paths for each
most common illnesses. class because attention was also given to doubts,

knowledge, and everyday situations brought by the
students. The major goal was to associate the scientific

MATERIAL AND METHOD knowledge with the experiences of each student during

the presentations, with the help of the teachers involved.
In this way, in addition to the programed content, academics
This Culture and Extension project was divided intoesponded to several questions from the students, which
two main steps which are described below. included topics such as the mechanism of vision, skin
sensitivity, paraplegia, tetraplegia, osteology, mechanisms
During the second half of 2013, the activities weref sleep and fear, and epilepsy among others.

restricted to the laboratory of anatomy of the School of

Dentistry of Ribeirdo Preto (FORP - USP). Some At the end of each presentation a questionnaire, in

anatomical specimens related to the nervous system weneich it was not necessary to identify the student,

separated and photographed, and the more significaontaining questions for evaluation of the presentation
structures were identified. Additionally, acrylic preservativeheme, quality of the slideshow (images, animations) and
containers were made for accommodatiome$é samples. performance of academics, was distributed. All these
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Table 1. Activities developed at schools.

1
Dates Hour Schools Schoo Subject/ Teacher
Grade
March 17, 2014 14:30 - 17:00 . . .
Monday Casa da Ciéncia Teachers Science and Physical Education OK
Teachers
May 20, 2014 14:00 - 16:30 EMEF Sebastidao de A. Azevedo Sci Rosali
710 José Mendonga Uchoa St., 20 clence — Rosalice OK
Tuesday Jardim Presidente Dutra L.
Phone: 3615-5578 Geography — José Airton
May 21, 2014 14:00 - 16:30 — José Ai
ay < 6:3 EMEF Sebastido de A. Azevedo Geogr aphy —José Adrton
English — Ana Dulce
. h
Wednesday 710 José Mendonga Uchoa St., 7D Seence - Rosalice OK
Jardim Presidente Dutra
Phone: 3615-5578
June 3,2014 14:00 —  EMEEF Paulo Freire .
16:30 Science — Alexandre
40, Sindicalista Luiz A. Correa St., 7B OK
Tuesday Jd. Heitor Rigon Arts — Valéria
Phone: 3615-6419
June 4,2014 14:00 - 16:30 . Geography — Débora
EMEEF Paulo F
awlo frrerre Englsih — Kleber
;l((i), lil;il:;himg;ulz A. Correa St., 7 OK
’ & Math — Carlos Henrique
Wednesday Phone: 3615-6419
June 9,2014 9:00-11:00 EMEF Eponina de B. Rossetto Math - Matheus
Rua D, Recreio Internacional 78 A OK
Monday Phone: 3629-5711 English — Solange
10,2014 14:40 - 17:30 Math - Cl I
June 10, 7 EMEF Geralda de Souza Espin é,i Clodoaldo
Science — Helen
2960 Emygdio Rosseto, Jd. Florestan 78D OK
Tuesday Fernandes Physical Education - Felipe
Phones: 3629-9318/3617-8075
June 11,2014 14:40 - 17:30  EMEF Geralda de Souza Espin
2960 Emygdio Rosseto, Jd. Florestan Physical Education - Felipe
r 4 7t C Portuguese — Denise OK
Wednesday ernandes
Phones: 3629-9318/3617-8075
June 24,2014 14:00 - 16:30 EMEFEM Dom Luiz do Amaral . .
Mousinh Arts — Elisama Aissa
ousinho 70D OK
Tuesday 353 Tamandaré St., Campos Eliseos

Phones: 3610-9119 / 3632-7374 Portuguese - Mayra

questions should be answered on a scale that ranged fiaoluding morphological and physiological aspects, which
0 to 10. There were also two questions related to theere posted on the Internet. Thus, teachers and students from
importance of learning from anatomical specimens. lelementary school, high school and adult education could
addition, a booklet containing word search, crosswords aadcess this content and use it in their classes and studies. In
images about the presented theme were distributed fadition to the video, a banner containing photographs of
securing the knowledge on the part of students. anatomical parts used by the project with all their structures
identified was designed, printed and stored in the Museum
After all of the presentations the students createdRaof. Edgard Ignacio of Anatomy to serve as a guide for
video containing an overview of the nervous systenvjsitors.
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RESULTS

Como vocé avalia a apresentagdo?

Desempenho dos palestrantes

Como vocé avalia o tema da palestra?

Respostas

Quanto vocé considera importante conhecer a estruturas do corpo humano, através de
pesas anatomicas?

Fig. 1. Answers of the employed questionnaire.

0 quanto vocé aprendeu?

Vocé j4 teve algum contato anteriormente com pegas anatomicas?

Past and current conditions of the anatomical pieces.

Twelve presentations were
conducted, with an estimated audience of
approximately 400 people. Great approval
was verified by the students through 223
questionnaires collected, representing only
a portion of affected students. The
questionnaires were answered according
to a scale from 0 to 10, following growing
importance (Fig. 1).

Part of the Museum Dr. Edgard
Ignacio of Anatomy was renovated and the
anatomical pieces related to the nervous
system are now in better storage conditions
and therefore better preserved (Figure 2).

The digitalized images of these
specimens (Fig. 3) were organized on a
didactic banner and important structures
were identified using a color key along
with a respective caption.

As a result of intense research, a
handbook entitled "Exploring the Nervous
System" was prepared to accompany the
banner and anatomical specimens which
were secured in acrylic boxes (Fig. 4).

A video lesson entitled "The
Nervous System" was produced as
supplementary didactic material, so
students of elementary and secondary
education and the entire community may
visualize the content. It is available on the
page "iptv.usp.br " and can be accessed by
searching for "Faculty of Dentistry of
Ribeirdo Preto" (FORP - USP) (Fig. 4).

DISCUSSION

The complete renovation of the
museum of anatomy is extensive,
involving multiple systems. The period
granted by the Learn with Culture and
Extension program allowed the team to
highlight a portion of extreme importance,
the nervous system, to initiate this project.

This choice was due to the
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CONHECENDO O SISTEMA NERVOSO

FACULDADE DE ODONTOLOGIA DE RIBEIRAO PRETO

ENCEFALO ENCEFALO ENCEFALO ENCEFALO
(Mista superian) (Ustairferiar) (Mista laterdl) (MUstarredial)
@ Qiasmadptix
® Pote
@ Atdiabesila
@ Bubx
' Garebelc
Gérelac
@ Nenodfatdriol)
@ Nervo glossofaringeo (1X)
TRONCO ENCEFALICO MEDULA ESPINAL FETO ESQUELETO AXIAL ESQUELETO AXIAL
(Mstainferiar) (SecgZo trarsversal) (Ustadors) (Mistafrortal) (Mistadorsd)

@ Nenoabducente (M) @ Nenvos espireic

Fig. 3. Digitalized images of these specimens.

FACULDADE DE ODONTOLOGIA DE RIBEIRAO PRETO.

UNIVERSIDADE DE SAO PAULO

CONHECENDO O
SISTEMA NERVOSO

Projeto Aprender com Cultura e Extensdo

PROJETOS 2013 | 2014

- A PRENDER
com CUI.WRA

‘Agosto da 2013 - duho de 2014

Fig. 4. Handbook, neuron schematic view and video lesson performed by the academics.

possibility of correlating this magnificent system to current The incidence of Alzheimer's Disease for example,
topics such as neuromuscular and temporomandibuleraracterized by loss of function caused by the death of brain
disorders (da Silvat al, 2006; Barreirost al, 2014), bone cells (Steidkt al, 2007), is growing worldwide in the same
healing process (de Albuquercptel, 2008), pain and other measure which increases in the population above 65 years
clinical findings for great interest in people (Siéssgral, of age, affecting 35.6 million people around the world,
2009). These pathologies affect a huge portion of thaecording to a survey conducted by Alzheimer's Disease
population and therefore were highlighted in thénternational. The forecast is that the number of Alzheimer's
presentations. Here are some data regarding the literatpggients will reach 65.7 million in 2030 and 115.4 million in
search that deserve attention. 2050. For this reason the World Health Organization included
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Alzheimer's disease as one of the higgest health problestsrage and operation of the FORP — USP Laboratory of
worldwide (Brazilian Association of Alzheimer’s DiseaseAnatomy, and the knowledge of the necessary technology
2013). for the making of the video. In addition, the presentations
allowed the team to get to know the reality of public schools
Parkinson's Disease in turn, is a chronic andf Ribeirao Preto, with their more distinct challenges. It
degenerative disease, having its pathogenesis in the cems a rich experience that contributed to the development
tral nervous system involving the basal nuclei, being causeflhuman values to the members of the team.
by a deficiency of dopamine. It is estimated that this
disorder affects approximately 1% of the world's
population over 65 years of age (Meneses & Teive, 199€)ONCLUSION
With the aging of the population, both neurodegenerative
diseases (Alzheimer's and Parkinson's disease) may have
an impact on economic, social and health structures, which The project from the "Learn with Culture and
will require a greater knowledge about them and aBxtension" program entitled "The human body known
improvement in public health (Silbermanal, 2002). through the renovated museum of anatomy from the
Faculty of Dentistry of Ribeirao Preto" allowed the team
Regarding stroke, also known as cerebrovascular acquire knowledge through research, and enrich the
accident (CVA), it is important to highlight that it shareszollection of the museum with more presentable
many of the risk factors of cardiovascular diseasematomical specimens of the nervous system. This project
(Almeida, 2012), but with an even higher complexitysupported three areas of the university - teaching, research,
Stroke is classified as ischemic, when there is blockageanfid extension, and was a valuable and enjoyable
the blood flow within vessels caused by embolus or bloakperience, with the increase of human values, as the
clot, or as hemorrhagic, due to the leakage of blood intmiversity knowledge was extended to the local
the extracellular space. Studies have evaluated tbemmunity. The making of the video was a tremendous
incidence of CVA in the population, discoveringlearning experience on the use of technology as didactic
predominance in people above 30 years and with mareterial for both the academics and the coordinators. The
frequent deaths in women (Pinheiro & Vianna, 2012). importance of carrying out similar activities within the
university is evident, especially from the Culture and
Another topic discussed during the presentations &xtension program.
regarding the use of alcohol and its effects on the nervous
system. Currently Brazil is above the world average in al-
cohol consumption, and beer represents 60% ACKNOWLEDGMENTS
consumption (WHO, 2014). Also, approximately 3.3
million people died worldwide as a result of excessive use
of alcoholic beverages (WHO, 2012). The academics thank all members and entities listed
below for helping with the project:
With this project it was possible to clarify students’
doubts on these and other themes, such as psychotropic Laboratory specialists Luiz Gustavo de Souza and
drugs, which in Brazil are highly diffused and cause eXaulo Batista de Vasconcelos for the dissection of the
treme damage to users. anatomical specimens;
Laboratory assistant Tulio Roberto Vasconcelos de
Furthermore, it was possible to notice a great intereBaula Lopes for assistance during the completion of the
and curiosity on the part of students, pointing out that thpeoject;
students of Education for Young People and Adults (EYPA) Hermano Teixeira Machado for the photographs and
showed a greater interaction with the speakers. Thigleo editing.
occurred, perhaps due to a greater experience of life and Casa da Ciéncia and the Secretariat of Education of
curiosity about family situations. The students suggest&ibeirdo Preto for opening the doors to the development
more presentations with different themes such as sexualitfiyour project;
and sexually transmitted diseases (STD's), as well as the Teachers who accompanied us and scheduled the
continuation of the program. lectures: Ana Luiza Ricardo Vytal, Clarice Harumi
Sakamoto, Lucimar Polo and Antonio Carlos Squilaci Ju-
Finally, this culture and extension project enrichedior;
academics, through the knowledge of techniques for To all schools and students who welcomed us.
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RODRIGUES, G. A.; FERREIRA, P. F.; MORANDO, B. C.; ISSA, J. P. M. & IYOMASA, M. M. Conocimiento del cuerpo humano
a través del renovado museo de anatomia de la facultad de odontologia de Ribeiré&u.Rretorphol., 33(3)1078-1084, 2015.

RESUMEN: El presente trabajo tuvo como objetivo preservar especimenes anatomicos para mejorar la calidad de la educacion,
preparar materiales de apoyo y seminarios sobre la anatomia del sistema nervioso para estudiantes de escuelas parhfasoSg foto
nombraron especimenes anatémicos relacionados con el sistema nervioso, y se prepararon contenedores de acrilico pata dealojami
estos especimenes sumergidos en un fijador. Después de investigar sobre el tema, se confeccion6é un manual y un pguetgpdaa enri
colecciones del museo, junto con las piezas anatomicas, ademas de las conferencias y videos disponibles en la weh Tlips/.usp.br"
reuniones entre los estudiantes, profesores y los miembros de la Secretaria de Educacion de Ribeirdo Preto permitésdeéilss las
participantes, fechas, horas, y duracion de las conferencias. Se aprecio gran interés y curiosidad por parte de los|estasiistieesn
a las conferencias, quienes lograron identificar las estructuras del cuerpo y su correlacion con algunas de las enfemuedastessna
Este proyecto también permitié responder las dudas de los estudianteas sobre drogas psicotrépicas, muy difundidasesmBidasil y p
también reflexionar sobre la importancia de la prevencion de enfermedades y el riesgo de contraerlas por parte deddasidevigesd
Se concluye que el presente trabajo ha permitido ampliar el conocimiento universitario adquirido en la comunidad de, estegrivaiad
do los principios de cultura y extension.

PALABRAS CLAVE: Neuroanatomia; Museo; Aprendizaje; Cultura; Extension.
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