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Teorias da dor

Platao 428-347 a.C.
— Teoria da intensidade;

René Descartes 1596-1965
— Teoria Dualista Cartesiana;

(1700-1900)
— Teoria da Especificidade X Padrao

Patrick David Wall (1925-2001)
e Ronald Melzack (1929-2019)
— Teoria do Portao/Modelo Neuromatrix

Dr. John D. Loeser (anos 2000)
— Modelo Biopsicossocial

Fonte: Adaptado de (NIRVANIE-PERSAUD; MILLIS, 2022)
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IASP (Associacao Internacional para Estudos da Dor)

“uma experiéncia sensitiva e emocional desagradavel,
associada, ou semelhante aquela associada, a uma
lesao tecidual real ou potencial” (DESANTANA et al.,
2020).

Definicao revisada de dor pela Associacao Internacional para o Estudo
da Dor: conceitos, desafios e compromissos

Autores da Forga Tarefa da Associacido Intermaciona I para o Estudo da Dor (LASP): Srinivasa M. Raja**, Daniael B. Carr™, Milton
Cohen=, Manna B. Finnerup®=, Herta Flor', Stephen Gibson?, Francis J. Keefe", Jeffrey S. Mogilf, Matthias Ringkamp/, Kathleen A.
Slhuka®, Xue-Jun Song'. Bonnie Stevens™, Mark D. Sullivan™, Perri R. Tutelman®, Takahiro Ushida®, Kyle Yaders

Traducao para a lingua portuguesa da definicao revisada de dor pela

Sociedade Brasileira para o Estudo da Dor
i Melo DeSantana’

Autores da traducio: D retoria da Sociedade Brasileira para o Estudo da Dor - Gestao 2020-2021 (Josimeari
Crirce Mara Mawvas Perissino ttiZ, Jose Oswaldo de Oliveira Junior?, Luci Mara Franca Gomreia®, Celia Maria de Oliveira®s, F'aulc:

Renato Barreiros da Fonseca®).
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FISIOLOGIA DA DOR

’ 1.TRANSDUGAO

Fibra A-delta
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Fonte: Os autores (2025)

Vesiculas transmissoras
Membrana pés-sinaptica

Terminal |
|pré-sinaptico

Fenda sindptica / Sewe, 3" \
(200-300 Xl
angstroms) Dendrito do nou:onto]

Figura 45-6 Anatomia fisiologica da sinapse.

sal \_Sinapse Guyton&Hall_pg576(598)
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Created in BioRender.com bio
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DOR AGUDA X DOR CRONICA

DOR AGUDA DOR CRONICA
- Alertar dano eminente; - Persiste ap0s retirada fator causal;
« Sobrevivéncia; *”  Duracdo > 3 meses;
 Quinto sinal vital; - Angustiante; rooa656
» #Risco comorbidades/Depressao;
« ¥Qualidade de Vida?m1686
« Doenca;

» 40% da populacao adulta;

The link between epigenetics, pain sensitivity and
chronic pain

Rocco Giordano B, Kristian Kjer-Staal Petersen and Lars Arendt-Nielsen

SCANDINAVIAN
oF

From the journal Scandinavian Journal of Pain
https://doi.org/10.1515/sjpain-2022-0086
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Justificativa/Gaps

- Faltam revisoes integrativas;
- Foco em mecanismos isolados;

- Influéncia de fatores biopsicossociais pouco
explorada;

- Elucidacao incompleta do processo da transicao da
dor aguda para a cronica;

» A auséncia de biomarcadores;
» Predominio de estudos pré-clinicos;
- A limitacao de opcoes farmacologicas;
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Objetivo Geral

Utilizar abordagens de tecnologia vetorial e de
mineracao de texto para explorar a literatura
cientifica na tematica de epigenética e da dor
cronica.
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Questao norteadora

Como se da o aprendizado da dor?
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Definicao dos termos de busca para PubMed

String:

(pain[Title/Abstract] or ) Pu bm e d ® )
chronic[Title/Abstract]) AND

(Epigenetic[Title/Abstract])

7.186 papers
v

*Critéiros de Exclusdo:

Title ou Abstract sem preenchimento e Abstract com menos de 300 caracteres.

icons paper designed by studiogstock / Freepik
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Tratamento dos dados, vetorizacao e aplicacao de abordagens TM

-l -

Download PubMed Linguagem Natural / aa

agy”

SWeeP

icons paper,file and HTML designed by studiogstock / Freepik
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. Link Link Link
Cod [WORD Related words : C .
Tatle bstracts \Graphic

1 |BIOTRA:\TSFORMATIDN |||1d¢rec1 genotoxic toxicants radicals adducts chemical toxic chemicals xenobiotic bstracst |Tree Year Usage
2 _|BIOTIC |mu.lrig¢wa1mnal repetitive progeny mammals concentrations anion isogenic sativa a ||Abstracst _|Tree |[Year Usage |
3 BIOTIN |ccnsumption ethanol mimics acinar mcubation uptake exerted palmitate multivitamin Iﬂb_sm_cﬂ |Igg [Year Usage
4 BIOLOGICAL focused future individuals related among linked particularly multiple relevant ,Ahsltasﬂ Tree [Year Usage
3 BIOLOGY understanding insights future knowledge defining precise fundamental current perspective [Abstracst || Tree Year Usage
6 IPCR |q 1t g controls detected assay quantitative chain polymerase real ime [Abstracst |Im Year Usape
7 |BIDM%ILAB]LITY |interw:ntion5 prevent future dietary improve compounds amtention reduce toxins |&b§.l:ﬂ£§! |I|:_-: [Year Ut age
& |EGFR |pmponim conducted lower comparison estimated higher assess ndependent versus [Abstracst |Trte [Year Usage
9 |BIOACTIVE |ml:idari.\'e antioxidant scenario beneficial phytochemicals flavonoids dietary compounds polyphenols [Abstracst |Trte [Year Usage
10 |BIOFU..MS Itissues peritoneal genome skin inflamed gingival bacterial periodontitis colonization lﬂbstracsl ITr-:e Year Usage
| - abstract (2 primeiros resumos de 20 artigos relacionados) | | C - free (arvore com termos proximos ao selecionado) |
1 4881 157 HDRGZ MRMA LEVELS AND MIR-28-5P AND MIR-658 ACTIVITY IN CHROMIC LYMPHOCYTIC

LEUKEMIA. BACKGROUND: MDRGZ IS IDENTIFIED AS A TUMOR SUPPRESSOR GENE IN MANY TUMORS,

AND FUNCTIONS IN CELL PROLIFERATION, DIFFERENTIATION AND APOPTOSIS. RECENT DATA

INDICATE THAT NDRG2 EXPRESSION IS UP-REGULATED BY TP53. MOREOVER, PROPOSED MECHANISMS - —o 4 PCR

OF NDRG2 IMACTIVATION INCLUDE EPIGENETIC SILENCING OF THE NDRG2Z PROMOTER AND DOWN- L — | DETECTED

REGULATION BY MICRORMAS (MIRMAS). HOWEVER, FEW STUDIES HAVE EVER BEEN DOME OM THE ROLE - —_— - SAMPLES

OF NDRGZ AMD THE NDRGZ-REGULATING MIRMAS INTERFERENCE IN CHROWIC LYMPHOCYTIC LEUKEMIA L — & 1 ve

I:CI.L}. METHODS: NDRGZ AND MICRORMAS MAMNA LEVELS IN CLL SUBJECTS WERE ASSESSED BY L I—'—C 4 p

QUANTITATIVE REAL-TIME POLYMERASE CHAIN REACTION (QRT-PCR). THE DUAL-LUCIFERASE i o | comparen

REPORTER ASSAY WAS PERFORMED TO DETERMIME NDRG2-RELATED MIRNAS. LOW EXPRESSION OF i o | conTROLS

MATURE EXOGEMOUS MIRMAS IN CLL CELLS WAS ESTABLISHED BY TRANSIENT TRANSFECTION. HDRG2 [ i 1 veme

PROTEIN LEVELS IN CLL CELLS WERE DETECTED BY WESTERN BLOT. IN ADDITION, FLOW CYTOMETRY i * : 1 Sowen

WAS COMDUCTED TD EXAMIME THE APOPTOSIS OF CLL CELLS. RESULTS: LOWER EXPRESSION OF MDRGZ2

WAS FOUND IN THE B-CELLS FROM 182 CLL PATIENTS COMPARED THE 48 NORMAL SUBJECTS (P < I _f e 0 7 PERFORMED

2.881). PATIENTS WITH ADVANCED BINET STAGE (P = @.881), HIGH LACTATE DEHYDROGEMASE r 1 ANALYSED

(LDH) LEVEL (P = ©.836), UN-MUTATED IMMUNOGLOBULIN HEAWY CHATN VARTABLE REGION GENE r 7 AMALYZED

(IGHY) (P = @.284) AND THOSE WITH PS3 ABERRATIONS (P ¢ ©.901) HAD A MARKEDLY LOWER - 4 PROMOTER

LEVELS OF NORG2 MRNA. THIS DECREASE WAS ASSOCIATED WITH BRIEFER TIME-TO-TREATMENT (P = " . o 1 INVERSELY

@.801) AND POORER SURVIVAL (P < ©.9@1). HIGH EXPRESSION OF MIR-28-SP AND MIR-658 WAS . 1 SPECIMENS

ASSOCIATED WITH BINET B/C STAGE {P - a.m] AND IGHW UN-HUTATED [P = G.G.‘ll}, AS WELL AS = * a < PAIRED

BINET B/C STAGE (P = ©.013) AND P53 ABERRATIONS (P = ©.037), RESPECTIVELY. INMIBITION - L« g - PYROSEQUENCING

OF MIR-2B-5P OR MIR-658 COULD IMDUCE MORE APOPTOSIS IM CLL CELLS WITH GERMLIMNE TPS3. = — - & 4 BISUWLFTE

CONCLUSIONS: NDRG2 MANA LEVELS MIGHT BE A USEFUL PROGHOSTIC VARIABLE FOR PATIENTS OF L 1 1 HYPERMETHYLATION

CLL AND UP-REGULATING MORGZ TRANSCRIPTION MAY BE A THERAPY APPROACH IN CLL WITHOUT P53 | . | coRmELATED
ABERRATIONS. 2818 L —! a 1 posTvELY

2 4245 44 METHYLATION STATUS OF DDITZ GEME IN CHRONIC MYELOID LEUKEMIA. BACKGROUMD: i 1 ASSAYS

L —_— o _

DHA-DAMAGE-INDUCIBLE TRANSCRIPT 3 (DOIT3), A CANDIDATE TUMOR SUPPRESSOR GENE (T5G), HAS C | —4 . 1 assay

BEEN FOUND INVOLVED IN THE REGULATION OF CELLULAR GROWTH AND DIFFERENTIATION. THE .

EPIGENETIC CHANGES OF TSG5 ARE RECENTLY RECOGNIZED AS AN ABNORMAL MECHANISM I % “ 7 @PcR

CONTRIBUTING TO THE DEVELOPMENT OF CHROMIC MYELOID LEUKEMIA (CML). THE AIM OF THIS r 1 RTQPCR

STUDY WAS TO INVESTIGATE THE METHYLATIOM STATUS OF DDIT3 GENE IN CML PATIENTS. METHOODS: r 1 QUANTITATVE

THE METHYLATION STATUS OF DDITZ PROMOTER WAS DETECTED IN THE BONE MARROW MONONUCLEAR r —=C 1 CHAIN

CELLS FROM 53 PATIENTS WITH CHL USING METHYLATION-SPECIFIC PCR (MSP). THE EXPRESSION - g 4 POLYMERASE

LEVELS OF DOIT3 AND BCR/ABL TRANSCRIPT WERE DETERMINED BY REAL-TIME QUANTITATIVE PCR 3 1 REAL TIME

(RQ-PCR). CLINICAL DATA OF THESE PATIENTS WERE COLLECTED AND AMALYZED. RESULTS: THE .

ABERRANT METHYLATION OF DDIT3 GENE PROMOTER WAS FOUND IN 35 OF 53 (66%) CML CASES. o 2000 000 000 2000 10000 12000

CORRELATION WAS NOT FOUND BETWEEN DDITZ PROMOTER HYPERMETHYLATION AND THE AGE, SEX,
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A - TEXT html (10 primeiros titulos de 6.918)

]

B - abstract (4 primeiros resumos de 20 artigos relacionados) ||

1 1 52 ON DECEMBER 5, 2017, THE NATIONAL ACADEMIES OF SCIENCES, ENGINEERING, AND MEDICINE HOSTED A PUBLIC WORKSHOP TITLED NUTRIGENOMICS AND THE FUTURE OF NUTRITION IN WASHINGTON,
DC, TO REVIEW CURRENT KNOWLEDGE IN THE FIELD OF NUTRIGENOMICS AS IT RELATES TO NUTRITION. WORKSHOP PARTICIPANTS EXPLORED THE INFLUENCE OF GENETIC AND EPIGENETIC EXPRESSION ON
NUTRITIONAL STATUS AND THE POTENTIAL IMPACT OF PERSONALIZED NUTRITION ON HEALTH MAINTENANCE AND CHRONIC DISEASE PREVENTION. THIS PUBLICATION SUMMARIZES THE PRESENTATIONS AND DISCUSSIONS
FROM THE WORKSHOP. 2018

2 4809 20 OBESITY PREVENTION. ONCE CONSIDERED A PROBLEM ONLY IN HIGH-INCOME COUNTRIES (HICS), OBESITY HAS BECOME A MAJOR CONTRIBUTOR TO THE GLOBAL DISEASE BURDEN (FINUCANE AND OTHERS
2011; MISRA AND KHURANA 2008). EXCESS ADIPOSITY, PARTICULARLY AROUND THE VISCERAL ABDOMINAL REGION, IS AN IMPORTANT RISK FACTOR FOR MORBIDITY AND MORTALITY FROM TYPE 2 DIABETES,
CARDIOVASCULAR DISEASES, AND SOME CANCERS (DANAEI AND OTHERS 2@@9; WHITLOCK AND OTHERS 2009; WHO 2009). ALTHOUGH SOME STUDIES HAVE SUGGESTED LOWER MORTALITY AMONG OVERWEIGHT OR OBESE
PERSONS THAN AMONG HEALTHY-WEIGHT PERSONS (CARNETHON AND OTHERS 2012), THIS OUTCOME HAS NOT BEEN OBSERVED IN STUDIES THAT PROPERLY ACCOUNT FOR THE CONFOUNDING EFFECTS OF SMOKING,
PREEXISTING CHRONIC CONDITIONS, AND OTHER BIASES (GLOBAL BMI MORTALITY COLLABORATION 2016; TOBIAS, PAN, AND HU 2014). THE COSTS OF OBESITY AND COMORBID CONDITIONS ARE STAGGERING AS
MEASURED BY BOTH HEALTH CARE EXPENDITURES AND QUALITY OF LIFE, UNDERSCORING THE IMPORTANCE OF IMPLEMENTING OBESITY PREVENTION STRATEGIES AND TREATMENT STRATEGIES ON A GLOBAL SCALE. THE
CHANGES NEEDED TO REVERSE GLOBAL TRENDS IN OBESITY WILL LIKELY REQUIRE NUMEROUS INTERVENTIONS AND POLICY RECOMMENDATIONS THAT TARGET DIET, LIFESTYLE, ACCESS TO CARE, AND ENVIRONMENTAL
RISK FACTORS. IN THIS CHAPTER, WE SUMMARIZE THE GLOBAL BURDEN OF OBESITY AND THE IMPACT OF A SPECTRUM OF OBESITY RISK FACTORS, RANGING FROM SOCIOPOLITICAL AND ECONOMIC FORCES THAT ARE
LARGELY BEYOND AN INDIVIDUAL'S CONTROL TO MODIFIABLE LIFESTYLE FACTORS, AND DISCUSS GENETIC AND EPIGENETIC RISKS. WE ALSO REVIEW THE EFFECTIVENESS OF POPULATION-BASED INTERVENTIONS AND
POLICIES FOR PREVENTING OBESITY, SOME INDIVIDUAL-LEVEL TREATMENT OPTIONS ACROSS VARIOUS PLATFORMS, AND TME COST-EFFECTIVENESS OF SELECT INTERVENTIONS. 2017

3 500@ 16 PERINATAL PROGRAMMING PREVENTION MEASURES. OVER THE PAST 1@ YEARS, THERE HAS BEEN OUTSTANDING SCIENTIFIC PROGRESS RELATED TO PERINATAL PROGRAMMING AND ITS EPIGENETIC EFFECTS
IN HEALTH, AND WE CAN ANTICIPATE THIS TREND WILL CONTINUE IN THE NEAR FUTURE. WE NEED TO MAKE USE AND APPLY THESE ACHIEVEMENTS TO HUMAN NEURODEVELOPMENT VIA PREVENTION INTERVENTIONS.
BASED ON THE CONCEPT OF THE INTERACTION BETWEEN GENOME AND AMBIOME, THIS CHAPTER PROPOSES LOW-COST EASY-IMPLEMENTATION PREVENTIVE STRATEGIES FOR MATERNAL AND INFANT HEALTH
INSTITUTIONS.BREASTFEEDING AND HUMAN MILK ADMINISTRATION ARE THE FIRST PREVENTIVE MEASURES, AS HAS BEEN REVIEWED IN THE POLICY STATEMENT OF THE AMERICAN ACADEMY OF PEDIATRICS. ANOTHER
STRATEGY IS THE SAFE AND FAMILY-CENTERED MATERNITY HOSPITALS INITIATIVE THAT PROMOTES AND EMPOWERS THE INCLUSION OF THE FAMILIES AND THE RESPECT FOR THEIR RIGHTS, ESPECIALLY DURING
PREGNANCY AND BIRTH. (THIS CHANGE OF PARADIGM WAS APPROVED AND IS RECOMMENDED BY BOTH UNITED NATIONS CHILDREN'S FUND, UNICEF, AND PAN AMERICAN HEALTH ORGANIZATION, PAMO.) THEN, THERE IS
ALSO AN IMPORTANT EMPHASIS GIVEN TO THE SACRED HOUR-WHICH HIGHLIGHTS THE IMPACT OF BONDING, ATTACHMENT, AND BREASTFEEDING DURING THE FIRST HOUR OF LIFE-THE PAIN PREVENTION AND TREATMENT
IN NEWBORNS, THE CONTROL OF THE “NEW MORBIDITY" REPRESENTED BY LATE PRETERM INFANTS, AND FINALLY, THE IMPORTANCE OF AVOIDING INTRAUTERINE AND EXTRAUTERINE GROWTH RESTRICTION. (HOWEVER,
THERE ARE NOT YET CLEAR RECOMMENDATIONS ABOUT NUTRITIONAL INTERVENTIONS IN ORDER TO DIMINISH THE POTENTIAL METABOLIC SYNDROME CONSEQUENCE IN THE ADULT.). 2e15

4 28 18 A BIOMIMETIC NATURAL SCIENCES APPROACH TO UNDERSTANDING THE MECHANISMS OF AGEING IN BURDEN OF LIFESTYLE DISEASES. THE WORLDWIDE LANDSCAPE OF AN AGEING POPULATION AND AGE-
RELATED DISEASE BRINGS WITH IT HUGE SOCIO-ECONOMIC AND PUBLIC HEALTHCARE CONCERNS ACROSS NATIONS. CORRESPONDINGLY, MONUMENTAL HUMAN AND FINANCIAL RESOQURCES MAVE BEEN INVESTED IN
BIOMEDICAL RESEARCH, WITH A MISSION TO DECODE THE MECHANISMS OF AGEING AND HOW THESE CONTRIBUTE TO AGE-RELATED DISEASE. MULTIPLE HALLMARKS OF AGEING HAVE BEEN IDENTIFIED THAT ARE COMMON
ACROSS TAXA, MIGHLIGHTING THEIR FUNDAMENTAL IMPORTANCE. THESE INCLUDE DYSREGULATED MITOCHONDRIAL METABOLISM AND TELOMERES BIOLOGY, EPIGENETIC MODIFICATIONS, CELL-MATRIX INTERACTIONS,
PROTEOSTASIS, DYSREGULATED NUTRIENT SENSING, STEM CELL EXHAUSTION, INFLAMMAGEING AND IMMUNO-SENESCENCE. WHILE OUR UNDERSTANDING OF THE MOLECULAR BASIS OF AGEING IS IMPROVING, IT REMAINS
A COMPLEX AND MULTIFACTORIAL PROCESS THAT REMAINS TO BE FULLY UNDERSTOOD. A KEY ASPECT OF THE SHORTFALL IN OUR UNDERSTANDING OF THE AGEING PROCESS LIES IN TRANSLATING DATA FROM STANDARD
ANIMAL MODELS TO HUMANS. CONSEQUENTLY, WE SUGGEST THAT A "BIOMIMETIC' AND COMPARATIVE APPROACH, INTEGRATING KNOWLEDGE FROM SPECIES IN THE WILD, AS OPPOSED TO INBRED GENETICALLY
HOMOGENOUS LABORATORY ANIMALS, CAN PROVIDE POWERFUL INSIGHTS INTO HUMAN AGEING PROCESSES. HERE WE DISCUSS SOME PARTICULARITIES AND COMPARATIVE PATTERNS AMONG SEVERAL SPECIES FROM THE
ANIMAL KINGDOM, ENDOWED WITH LONGEVITY OR SHORT LIFESPANS AND UNIQUE METABOLIC PROFILES THAT COULD BE POTENTIALLY EXPLOITED TO THE UNDERSTANDING OF AGEING AND AGE-RELATED DISEASES.
BASED UPON LESSONS FROM NATURE, WE ALSO HIGHLIGHT SEVERAL AVENUES FOR RENEWED FOCUS IN THE PATHOPHYSIOLOGY OF AGEING AND AGE-RELATED DISEASE (I.E. DIET-MICROBIOME-HEALTH AXIS, OXIDATIVE
PROTEIN DAMAGE, ADAPTIVE HOMOEOSTASIS AND PLANETARY HEALTH). WE PROPOSE THAT A BIOMIMETIC ALLIANCE WITH COLLABORATIVE RESEARCH FROM DIFFERENT DISCIPLINES CAN IMPROVE OUR UNDERSTANDING
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Analise exploratoria dos Resultados

Cod [WORD [Related words %:It:ll: IAT“: . ]é-r“:(hm COd TlTJe+Abstmts
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e relecant [ MUSCLE INTERSTITIAL CELLS (MICS)
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v

*Exploracio inicial (WORDS + dendrogramas + artigos relacionados);
*Exploracao complementar (.TREE + novos termos + artigos relacionados [pain]);
*Registro e organizacao de artigos relevantes;

*Treinamento (80 papers) e Expansiao com o algoritmo treinado (226 papers);
*Consolidacao dos grupos tematicos.
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Ramo da arvore de palavras (epigenética)

——- 4469 REGULATION 0.67333
— 196 GENES  0.8493
7| - 3653 EXPRESSION  0.93244
.|_21EGENE 099118
—481 THESE 0.77146
L-2236 MECHANISMS  0.83717

Mudancas herdaveis na expressao génica, sem alterar a sequéncia original
do DNA.

Mortaz et al. (2011)
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Regulacao da Expressao Génica

Metilacao do DNA
Silenciamento através da metilacao

do DNA

s

‘ DIMNUICAO
DA TRANSCRICAO

\) ‘ / y / / /‘
N \AAAWMAL
E— A

©

Acetilacao de cuadas de

Histonas

Abertura para transcricao através da
acetilacao de caudas de histonas

1
MMWC’MM

degradacdo mRNA

miRNAs
Po6s-transcricionais pela degradacao

<

.

I\

(BAI; REN; DUBNER, 2015; MAUCERI, 2022)

AN

mRNA por miRNAs
b
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Os 12 temas agrupados por similaridade de texto

0 0.05

0.1

{ GENERO/SEXO V . 1.’Fat0res
intrinsecos do
1 HERDABILIDADE VI ]
desenvolvimento
1 PROCESSO DE ENVELHECIMENTO IX humano e
1 PERINATAL/PRE-NATAL/INFANCIA VIII envelhecimento
| DOR CRONICA Il
DOR NEUROPATICA Il
1 AUSENCIA DE DOR | 2. Aspectos
adquiridos e
1 TRATMENTO/TERAPIA X .
contextuais da dor
1 MEMORIA/APRENDIZADO VI

1 FOCO NAS DOENGAS/DIETA/EXERCICIOS/CANCER/OUTROS TEMAS IV
1 TRANSICAO DOR AGUDA PARA CRONICA XI

1 STRESS/DEPRESSAO/EMOGAO/FATORES BIOPSICOSSOCIAIS X
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Os 12 temas pela frequéncia nos arranjos

Legenda:

Grupo 1

V género/sexo

VI herdabilidade

VIII perinatal /pré-natal/ infancia
IX processo de envelhecimento

Grupo 2
I auséncia de dor

II dor cronica

ITI dor neuropatica
IV doencas/dieta/
exercicios/cancer

"\ VII memoria/aprendizado
' X estresse/depressao/

emocional /biopsicossociais

XI transicao de dor aguda para
cronica

XII tratamento/terapia
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1. Fatores intrinsecos do desenvolvimento humano e envelhecimento

« V género/sexo
= hormonios sexuais;
VI herdabilidade
= alteracoes de longo prazo transmitidas para geragoes
seguintes;
- VIII perinatal /pré-natal/infancia
= a saude pode ser moldada desde a gestacao;
« IX processo de envelhecimento
= impacto de alteracoes de longo prazo;
(KAUTZKY-WILLER, 2014)

- VIII perinatal /pré-natal/infancia
= Prevaléncia de dor cronica X periodo pré e pos natal
(KODILA et al., 2024)
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2 . Aspectos adquiridos e contextuais da dor

- IT dor cronica
= sensibilizacao central;
(HENDRIX et al., 2020)
= poucos estudos;
(DESCALZI et al., 2015)

E 1 DOR CRONICA I
DOR NEUROPATICA III
g 1 AUSENCIA DE DOR |

1 TRATMENTO/TERAPIAXII

1 MEMORIA/APRENDIZADO VI

1 FOCO NAS DOENGAS/DIETA/EXERCICIOS/CANCER/OUTROS TEMAS IV

1 TRANSIGAO DOR AGUDA PARA CRONICA XI

1 STRESS/DEPRESSAO/EMOGAO/FATORES BIOPSICOSSOCIAIS X




FLI l HED n The Journal of Pain, Vel 21, No 7=8 (July/August), 2020; pp 763780
U S / \ ‘: ; P Avallable online at www jpain.arg and werw. sciencedirect.com

LS ASSOCTIATION FOR THE STUDY OF PAIN E-[_"&}:"r IER

Epigenetic and miRNA Expression Changes in People | |
with Pain: A Systematic Review

Andrea Polli,*'*' Lode Godderis, " Manosij Ghosh, " Kelly Ickmans,*"* and Jo Nijs*'"

37 artigos;
Varia limitacoes;
Apenas dois dos mecanismos epigenéticos;

Potencial para compreensao e tratamento;
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Tipos de dor cronica

» A dor cronica é subdividida em:

» (1) dor primaria cronica; primarias
» (2) dor cronica relacionada ao cancer; secundarias
» (3) dor cronica pos-cirargica ou pos-traumatica;

* (4) dor neuropatica cronica;

» (5) cefaleia secundaria cronica ou dor orofacial;

» (6) dor visceral secundaria cronica; e

» (7) dor musculoesquelética secundaria cronica.

6007 - citacao (Treede et al., 2019)




2 . Aspectos adquiridos e contextuais da dor

- III dor neuropatica

RESULTADOS PARCIAIS

= maior desafio, diferenciar de outras dores;

Canais iOnicos

Expressao

Funcao

Efeito

TRP Potencial Receptor
Transitério (TRPV1 e TRPA1)

Neuronios sensoriais
periféricos

Transducao nociceptiva e codificacao
térmica (pro-nociceptivo)

Hipersensibilidade neuropética
(roedores)

NaV Canais de S6dio Dependentes
de voltagem (Nav1.1, Nav1.6, Nav1.7,

Nav1.8 e Nav1.9)

Neuronios sensoriais
periféricos

Excitabilidade dos nervos sensoriais
(pro6-nociceptivo)

Distarbios de dor neuropética
(humanos)

Hipersensibilidade neuropética

o N .. Geracao de uma corrente retificadora
HCN canals attvidos por Neuronios sensoriais interfla ativada por hiperpolarizacao (roedores)
hiperpolarizacioe dependentes de | 1 opiféricos , ;2 POT uperp ¢ Atividade espontinea
nucleotideos ciclicos (Ih) (pI‘O-IlOClCCpthO) .
nociceptores

Cav3‘2 Canais de Calcio

Vias nociceptivas

Excitabilidade celular e

Sensibiliza¢ao nociceptiva

gama-aminobutirico

Dependentes de voltagem somatossensoriais neurotransmissao (pré-nociceptivo)
: fssi Circuitos sensorio- T ~ . ..
Ky Canais de potéssio Dependentes S Excitabilidade neuronal Modulacao seletiva da alodinia
de voltagem Ky1.1 € K1.2 espinhais
GABA (.65 ioni ‘i A _— - Repressao da excitabilidade em
Canais ibnicos paradcido | Neurénios DRG Transmissao glutamatérgica P

neuronios sensoriais

(FINNERUP, KUNER e JENSEN, 2021)
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2 . Aspectos adquiridos e contextuais da dor

« T auséncia de dor
= caminho inverso (SCN9A e PRDM12);
(LATRAGNA et al., 2021; LISCHKA et al., 2022)

- XII tratamento/terapia

= oportunidade/ alteracoes dinamicas - lacunas:
biomarcadores e efeitos de longo prazo;

(SEO et al., 2013; NIEDERBERGER et al.,2017)
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2 . Aspectos adquiridos e contextuais da dor

 VII memoria/aprendizado
= “tracos de memoria” + plasticidade / sensibilizacao
(aprendizado da dor);

(ALVARADO et al., 2015; RAHN; GUZMAN-KARLSSON;
DAVID SWEATT, 2013);

= memoria da dor neuropatica HDAC2
(MAIARU et al., 2016)
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1 TRATMENTO/TERAPIA XII

1 MEMORIA/APRENDIZADO VII

r t 1 FOCO NAS DOENGAS/DIETA/EXERCICIOS/CANCER/OUTROS TEMAS IV

2 ., Aspectos adquiridos e contextuais da dor

1 TRANSIGAO DOR AGUDA PARA CRONICA XI

: \—U j‘ STRESS/DEF’RESSAO/EMOQAO/FATORES BIOPSICOSSOCIAIS X
- XI transicao dor aguda para cronica

= homeostase X fatores genéticos / epigenéticos /
ambientais e historico de vida;

(CHAPMAN, TUCKETT e SONG, 2008)

- IV doencas/dieta/exercicios/cancer
= estudos em fase pré-clinico;
= epigenética X fatores abientais;
(ODELL, 2018)

= vitaminas/folato (metil) e fermentacao da microbiota
(acetil);

(JIMENEZ-CHILLAON et al., 2012)
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2 . Aspectos adquiridos e contextuais da dor

- X estresse/depressao/emocao/fatores biopsicossociais
= fatores biologicos, sociais e psicologicos sao
indivisiveis;
= BDNF - sensibilizacao central /neuroplasticidade;

(PAOLONI-GIACOBINO et al., 2020)

= relacao entre estresse e depressao com dor visceral;

(LIU et al.,, 2022; OSWIECIMSKA et al., 2017; ZHOU;
VERNE, 2022)
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Publicacoes ao longo dos anos

Annual Scientific Production
Articles
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Fontes Mais Relevantes

Most Relevant Sources

MOLECULAR PAIN o

PAIN o

THE JOURNAL OF PAIN 4 ]
EUROPEAN JOURNAL OF PAIN (LONDON, ENGLAND) '3 )
@ BRAIN RESEARCH BULLETIN o)
5
[e]
a
CURRENT OPINION IN ANAESTHESIOLOGY )
CURRENT PHARMACEUTICAL DESIGN o
DER ANAESTHESIST o)
EXPERT REVIEW OF NEUROTHERAPEUTICS o
FRONTIERS IN CELLULAR NEUROSCIENCE ')
0 2 4 6 8

N. of Documents
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Mapa Tematico 5
Niche Themes ! Motor Themes
micrornas/metabolism !
brain/metabolism ! signal transduction
cell cyglfgenesis, genetic/drug effects neurons/metabolism

chronic pain/drug therapy/genetics/physi:opathology cells, cultured Memory/physiology

central nervous system/physiopathology 9rud delivery systems ganglia, spinal/metabolism
1

neuralgia/drug therapy/physiopathology | alternative splicing

Declining Themes Basic Themes

D peripheral nervous system/physiopathology neuralgid/genetics/pathology animals
peripheral nerve injuries/genetics/pathology
[€ : rats male
n E diet rats, sprague-dawle mice
! :biomarkers gene expression
E 3 micfornas/genetics
----------- pharmacogenetics™ = -~ -~ “@oRilgty” - " " T " T T o Tm oo T oo oo oo oo mm s m e
L precision medicine/methpdin threshoddphysiology :
1
a blomar_kers’fmet?boph|mrornaslgenetlcs/metabollsm
I(el gene-enviroiggt Ir]te’(I:ra{:ttlones/genehcs/metabollsn@
precision medicin emale
pain managemeht/methods chronic pain/genetics
analgesics/thergpeutic use dna methylation/gengtics
pain/drug therapy?metabolism epigenesis, genetic
modeftabinisgical ! eplgenomlcsﬁﬁ.}: ﬂ
! dncfaicthylation
! gene expression regulation
Emerging or ! promoter regions, genetic

N

Centralidade/Relevancia I>
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Em resumo:

1- Promove uma integracao interdisciplinar dos estudos;
2- Aplica uma abordagem inovadora de bioinformatica;

3- Identifica dois grandes blocos tematicos que estruturam o
campo;

4- Oferece um mapeamento cienciométrico para orientar novos
pesquisadores;

5- Aponta como a epigenética pode subsidiar biomarcadores,
terapias personalizadas e estratégias de prevencao da
cronificacao da dor.
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RESULTADOS FUTUROS

Legenda

Realizado

Cronograma Em eTndamento

2023 | 2024 2025

Atividades a serem desenvolvidas S2
S2 S1 [ S2 ]| S1

OUT |NOV | DEZ

Elaborar consulta a ser aplicada na base de dados
PubMed,

Realizar a consulta na base PubMes e extrair os resultados;

Vetorizar os resultados da consulta;

Realizar as tarefas suporte nas abordagens Matlab para
criacao dos arquivos HTML-TM;

Examinar as arvores de palavras os titulos e resumos em
busca de gaps na literatura em relacao a tematica;

Realizar e interpretacao, discussao dos resultados e
mapeamento da literatura.

Escrever o Artigo

Submeter o Artigo
Defender a Dissertacao
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