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Resumo

Fundamentos: A dermoabrasao esta relacionada com traumas mecanicos e cirdrgicos na pele
e, geralmente, antisséptico topico e/ou soro fisiologico tém sido usados para a cicatrizacdo. Os
produtos naturais para cicatrizacdo de feridas também podem ser usados para abrasoes, como
o latex da Hevea brasiliensis.

Objetivo: Avaliar a viabilidade in vitro e os efeitos migratorios/proliferativos do soro de latex
da Hevea brasiliensis e comparar com solucao antisséptica padrao e solucao fisiologica comer-
cialmente disponiveis em dermoabrasao experimental em ratos.

Métodos: Para avaliacdo in vitro foram usados os testes MTT e scratch assay. O teste in vivo
foi feito em 72 ratos submetidos a dermoabrasao, tratados com solucao salina, solucao antis-
séptica ou com soro de latex. Foram avaliados a reepitelizacado, o infiltrado neutrofilico e a
quantificacao de crosta e epiderme.

Resultados: O latex mostrou viabilidade nas concentracdes de 1% e 0,1% e atividade migra-
toria/proliferativa em concentracoes de 0,01%. A reepitelizacdo foi maior no grupo latex no
sétimo dia. O grupo latex apresentou menor espessura das crostas e mais camadas epidérmicas.
Os grupos latex e antisséptico apresentaram aumento dos niveis de mieloperoxidase no segundo
dia e mostraram importante reducéo a partir do sétimo dia.

DOI referente ao artigo:
https://doi.org/10.1016/j.abd.2019.12.003
* Como citar este artigo: Leite MN, Leite SN, Caetano GF, Andrade TAM, Fronza M, Frade MAC. Healing effects of natural latex serum 1%
from Hevea brasiliensis in an experimental skin abrasion wound model. An Bras Dermatol. 2020;95:418-27.
*#* Trabalho realizado na Faculdade de Medicina de Ribeirdo Preto da Universidade de Sao Paulo, Ribeirdo Preto, SP, Brasil.
* Autor para correspondéncia.
E-mail: mandrey@fmrp.usp.br (M.A. Frade).

2666-2752/© 2020 Sociedade Brasileira de Dermatologia. Publicado por Elsevier Espaiia, S.L.U. Este € um artigo Open Access sob uma licenca
CC BY (http://creativecommons.org/licenses/by/4.0/).


https://doi.org/10.1016/j.abdp.2020.05.001
http://www.abd.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.abdp.2020.05.001&domain=pdf
https://orcid.org/0000-0002-2121-8688
https://orcid.org/0000-0001-9745-6212
https://orcid.org/0000-0002-4418-1080
https://orcid.org/0000-0003-3788-2847
https://orcid.org/0000-0002-7316-8598
https://orcid.org/0000-0003-2700-5971
https://doi.org/10.1016/j.abd.2019.12.003
mailto:mandrey@fmrp.usp.br
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

Efeitos cicatrizantes do soro de latex da Hevea brasiliensis 1%

1419

Limitagbes do estudo: Modelo de ferida aguda superficial em ratos e nao uso do gel-creme

(veiculo) sem o latex.

Conclusdo: O latex atoxico estimulou a migracdo/proliferacdo de queratinocitos in vitro e
acelerou significativamente a cicatrizacao de feridas em modelos de escoriacao animal, em
comparacao com clorexidina ou solugdo salina.

© 2020 Sociedade Brasileira de Dermatologia. Publicado por Elsevier Espana, S.L.U. Este € um
artigo Open Access sob uma licenca CC BY (http://creativecommons.org/licenses/by/4.0/).

Introducao

Feridas cutaneas sao definidas como o rompimento da
continuidade celular e anatéomica da pele e sua funcio-
nalidade. Podem envolver as camadas da epiderme e/ou
da derme e até muisculos e 0sso0s.'"* Perdas teciduais agu-
das podem surgir apos procedimentos dermatoldgicos, como
dermoabrasdo e peelings quimicos, ou podem ser causa-
das por trauma fisico, atingem essencialmente a epiderme
e a superficie da derme. Nesse caso, a reparacdo tecidual
ocorre apenas pela reepitelizacao, seguida do processo de
reparo anatoémico e funcional da pele, resulta em uma cica-
triz quase imperceptivel. O tempo de cicatrizacdo pode
variar entre cinco a dez dias, mas também pode atingir até
30 dias.*® Normalmente, as areas da pele lesada sao tra-
tadas com produtos tépicos (como solucdes antissépticas)
para proteger e limpar a pele, quando a lesdo é causada
por acidentes domésticos, ou apenas solucao salina, a fim
de manter a umidade da pele apds procedimentos dermato-
logicos, evita a crosta.

Produtos oriundos de plantas medicinais sao usados
para a recuperacao da salde, em especial para acelerar
a cicatrizacao de feridas cutaneas. Extratos e oleos de
plantas demonstraram efeito cicatrizante, antimicrobiano,
anti-inflamatoério e antioxidante. A literatura mostra varias
plantas, como Calendula officinalis, Copaifera langsdorffii,
Curcuma longa, Chamaemelum nobile L, entre outras.®™° No
entanto, as plantas medicinais sao muitas vezes usadas sem
evidéncias cientificas, por isso sao necessarios mais estudos
para comprovar sua eficacia e seguranca.’?"?

Entre as substancias oriundas de plantas medicinais
investigadas por suas propriedades e contribuicées para os
processos de cicatrizacdo, o latex natural da seringueira
Hevea brasiliensis tem sido reportado. Frade' relatou sinais
clinicamente evidentes de estimulacdo da granulacao e
acentuada reducao da dor, confirmados por estudos histo-
patologicos apds 15 dias de tratamento com a biomembrana
de latex natural (BLN). Verificou-se que a BLN atua como um
curativo econdmico, de facil manuseio e altamente eficaz,
principalmente devido ao seu potencial de desbridamento
e angiogénese, torna possivel um processo de cicatrizacao
mais rapido e dinamico, essencial para a cicatrizacao de
feridas.’

Diversos estudos demonstraram o papel da proteina
do latex com atividade na cicatrizacdo de feridas tanto
in natura quanto no soro em comparacao com grupos
controle.' "¢ Assim, considerando os resultados prévios que
usaram a BLN para a cicatrizacao de feridas e a importan-
cia clinica relacionada ao desenvolvimento de tratamentos
opcionais e eficazes para trauma e/ou escoriacao cirdrgica,
buscou-se comparar a eficacia dos tratamentos usuais, como

solucdo salina e solucdo antisséptica, com soro de latex da
seringueira Hevea brasiliensis em modelo experimental de
escoriacdo cutanea em ratos, uma vez que nao ha outros
estudos na literatura que mostrem o efeito cicatrizante
nesse modelo de escoriacao.

Métodos

Preparacao da formulacao do latex e controles

A solucao estéril de cloreto de sodio a 0,9% (S) e a solucao
antisséptica (AS) de digluconato de clorexidina 10 mg/mL
foram adquiridas em uma farmacia local (Farmacia Sao Paulo
- Ribeirdo Preto/SP). O soro de latex Hevea brasiliensis (SLX)
foi obtido da empresa Pelenova Biotecnologia S/A (Distrito
Industrial - Ribeirdo Preto/SP) e descrito por Mendonca. '
Resumidamente, o latex foi obtido da seringueira (Hevea
brasiliensis) do clone RRhim 600. Ao latex natural foi adi-
cionado hidroxido de amonio (2%) quando coletado, para
que sua coagulacao fosse evitada. Adicionou-se uma solucao
de acido acético a 2,2% (1:2 v/v) sob agitacdo suave. Em
uma proxima etapa, separou-se o soro puro da borracha
e submeteu-se a didlise e a liofilizacdo. A purificacdo e a
caracterizacao do soro foram feitas conforme previamente
descrito por Mendonca,"” com eletroforese bidimensional
e espectrometria de massas. Trés fracoes principais foram
obtidas e designadas como FrHB1, FrHB2 e FrHB3. Além
disso, de acordo com o fabricante do produto final (gel-
-creme) usado em experimentos pré-clinicos e também em
uso clinico, para eliminar a proteina causadora do maior
nimero de reacdes alérgicas, heveina e seus derivados, o
processo de filtracao tangencial foi feito para considerar
apenas substancias abaixo de 10 kDa. O soro de latex puro
foi diluido em meio de cultura Dulbecco’s Modified Eagle
Medium (DMEM) em concentracoes de 0,1% a 1% para o
ensaio de viabilidade e de 0,00001% a 1% para o ensaio de
migracao/proliferacdo. Para experimentos in vivo usou-se
soro de latex em gel-creme (Valeant Pharmaceuticals Inter-
national Inc. ? Sao Paulo, SP, Brasil).

Linhagens celulares

As células NIH-3T3 (linhagem celular de fibroblastos de
camundongo) foram adquiridas da American Type Culture
Collection (ATCC CRL-1658, Manassas, Virginia, EUA). Que-
ratindcitos humanos foram isolados de fragmentos saudaveis
de pele humana com o consentimento de pacientes subme-
tidos a cirurgia plastica de mama ou abdome na Faculdade
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de Medicina de Ribeirao Preto, Universidade de Sao Paulo.
Todos os protocolos foram aprovados pelo Comité de Etica
em Pesquisa da Faculdade de Medicina de Ribeirao Preto -
processo 5606/2008.

Fibroblastos foram cultivados em meio de cultura DMEM
alta glicose (4,5 g/L) (GIBCO — Invitrogen Corporation -
Grand Island, NY) e queratindcitos em meio de cultura Defi-
ned Keratinocyte Medium (GIBCO - Invitrogen Corporation -
Grand Island, NY, EUA) e foram suplementados com 10% de
soro bovino fetal e 1% de antibi6tico e antimicotico (GIBCO
- Invitrogen Corporation - Grand Island, NY, EUA), a 37°C,
em atmosfera Umida e 5% de CO,.

Avaliacao da viabilidade in vitro

A viabilidade dos fibroblastos NIH-3T3 e dos queratindcitos
humanos foi determinada pelo ensaio colorimétrico MTT de
tetrazolio 3-[4,5-dimetiltiazol-2-il]-2,5-difenil.’® Fibroblas-
tos e queratindcitos foram semeados em microplacas de
96 pocos na concentracdo de 2 x 10* células/mL. As pla-
cas foram incubadas durante a noite para adesao celular.
Apos esse tempo, o sobrenadante foi aspirado e 200 uL de
solucdes teste que continham soro de latex foram adiciona-
dos de acordo com as seguintes concentracdes: apenas meio
de cultura basal (controle positivo), 0,1% e 1% (concentracao
de SLX foram diluidos em meio de cultura) e 50%/50% de
meio de cultura e dimetilsulfoxido (DMSO) (DMSO como con-
trole negativo). As placas foram incubadas por 24 e 48 horas.
Apés a incubacao, o sobrenadante foi aspirado e as células
foram lavadas com soluc@o tampao fosfato-salino (PBS). Em
seguida, 20 pL da solucao estoque de MTT (Sigma-Aldrich
Co. LLC) (5mg/mL em PBS) com 180 pL de meio de cultura
DMEM (sem vermelho de fenol) foram adicionados a cada
poco e as placas foram incubadas sob as mesmas condicdes
por 3 horas. Depois, a solucao de MTT foi removida e 200 wl
de DMSO foram adicionados para dissolver os cristais de for-
mazan. A absorbancia foi lida em 570nm. O experimento
foi feito em triplicata, consideraram-se trés experimentos
independentes. Os resultados foram expressos como uma
porcentagem da viabilidade celular.'8-2°

Ensaio de migracao/proliferacao celular in vitro -
scratch assay

Para analisar as propriedades do soro de latex (SLX) que esti-
mulam a migracao/proliferacao de queratinocitos, foi feito
um ensaio de ‘‘arranhao’’ (scratch assay) in vitro.”"?? Os
queratinocitos humanos foram semeados em placas de cul-
tura de 24 pocos a uma concentracao de 3 x 10* células/poco
e foram cultivados com meio que continha 10% de soro
bovino fetal até atingir uma confluéncia de aproximada-
mente 80%. Em seguida, um arranhao linear, que imitava
uma ferida artificial, foi criado na monocamada celular com
uma ponteira de plastico de 200 wL. O meio foi removido e as
células foram lavadas com PBS. Meio com 50% de DMSO (con-
trolo negativo), meio de cultura com 10% de soro fetal de
bovino (basal), definido para 0 no eixo X e meio que continha
concentracoes de SLX de 1%, 0,1%, 0,01%, 0,001%, 0,0001%
e 0,00001% foram adicionados em trés pocos por grupo e
foram incubados por 24 horas a 5% de CO, a 37°C. Apos
24 horas, os pocos foram lavados com PBS e fixados com

paraformaldeido 4% durante 15 minutos. As células foram
lavadas mais uma vez e coradas com 4’ ,6-diamino-2-
fenil-indole (DAPI) durante 5 minutos. Imagens de areas
foram adquiridas com um microscépio de fluorescéncia aco-
plado a uma camera (Carl Zeiss®, Oberkochen, GE). A
proliferacao/migracao de células para a regiao com o arra-
nhao foi quantificada com o programa ImageJ (National
Institutes of Health, Bethesda, MD, EUA). Os resultados
foram expressos em porcentagem de células que migraram
e/ou proliferaram para a area apds o tratamento com SLX,
em comparacao com o nimero de células que migraram e/ou
proliferaram no grupo controle. Os experimentos também
foram feitos em triplicata, consideraram-se trés experimen-
tos independentes.

Animais

Os estudos foram conduzidos e aprovados pelos principios
éticos em pesquisa animal adotados pelo Colégio Brasileiro
de Experimentacao Animal (Cobea) e aprovados pela Comis-
sdo de Etica em Pesquisa Animal (Cetea) - Faculdade de
Medicina de Ribeirao Preto da Universidade de Sao Paulo,
registro n° 072/2012.

Foram alojados 72 ratos Wistar machos adultos (Rattus
norvegicus, 180-200g) do Biotério Central da Faculdade de
Medicina de Ribeirao Preto por sete dias antes do experi-
mento. Durante todo o periodo experimental, os ratos foram
mantidos em gaiolas individuais de policarbonato a uma
temperatura constante (23 +2°C) e umidade (55%) sob um
ciclo claro/escuro de 12/12 horas. Os animais tiveram livre
acesso a uma dieta padrao e agua.

Procedimento cirurgico e grupos

Os ratos foram anestesiados intraperitonealmente com
cetamina (70mg/kg) e xilazina (12mg/kg). A regiao do
dorso de cada rato foi tricotomizada e feita assepsia com
alcool 70%. Dermoabrasor LB-100 (Beltec Industria e Comér-
cio de Equipamentos Odontologicos, Araraquara/SP) foi
usado para fazer as escoriacbes com uma lixa diaman-
tada RH14633 (RHOSSE Instrumentos Cirurgicos, Ribeirao
Preto/SP) no dorso do animal, uma lesdo cutanea de apro-
ximadamente 2cm?. A administracdo intraperitoneal de
dipirona, 50 mg/kg de peso corporal, foi diluida em solucao
salina e administrada duas vezes ao dia (12/12 horas)
durante as primeiras 48 horas para prevenir a dor. Em
seguida, os animais foram colocados em gaiolas individuais
até o fim do experimento. Os animais foram divididos em
trés grupos, com 24 ratos cada, e tratados diariamente com
soro de latex em gel-cream (SLX 1%), solucao antisséptica
(AS) padréo (digluconato de clorexidina 10 mg/mL) (veiculo)
como controle positivo e solucao salina (S) por 10 dias, sem
curativo oclusivo.

Avaliacdo da reepitelizacdo das escoriacoes

As imagens das feridas foram obtidas nos dias 0, 2, 7 e 10
apos o tratamento com uma camera digital de 14 megapixels
(Kodak EasyShare M575) fixada em um suporte padronizado
para imagens, apresentava uma régua como referéncia de
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medicéo; o calculo do indice de cicatrizagcao das escoriagoes
(ICE) foi feito pela seguinte féormula: [(area inicial —area
final)/area inicial], conforme descrito e feito por Leite?*
para feridas cutaneas.

Coleta do material

Oito animais de cada grupo foram eutanasiados com uma
dose excessiva de anestésico nos dias 2, 7 e 10. Em cada dia
de acompanhamento, um fragmento foi retirado com uma
tesoura. Uma metade da amostra foi embebida em solucao
de formaldeido tamponado a 10% (v/v) para estudo histolo-
gico (hematoxilina-eosina); a outra metade da amostra foi
condicionada a — 80°C para ensaios bioquimicos.

Medicao da crosta e epiderme

As bidpsias foram embebidas em parafina, conforme des-
crito anteriormente por Andrade.?* Um microscopio optico
Leica DM 4000B equipado com uma camera Leica DFC 280
(Leica Microsystems®, Alemanha) foi usado para capturar as
imagens histoldgicas com aumento de 400 x por meio do pro-
grama Leica Application Suite (LAS) versao 3.2.0. Foi feita
uma secao de corte completa das areas lesionadas por ani-
mal (secdo transversal) e foram fotografadas trés imagens
de cada lamina e trés medidas foram feitas por cada ima-
gem. Para as medic@es da crosta e da epiderme foram feitas
de uma ponta a outra com base principalmente no infiltrado
inflamatorio neutrofilico na borda da epiderme. A imagem
foi aberta e uma linha foi desenhada a partir da camada gra-
nular da epiderme até a transicdo com a derme (espessura
da epiderme) e espessura da crosta. No fim da medicao, o
programa forneceu a distancia em pm.?

Dosagem de mieloperoxidase (MPO)

As biopsias coletadas foram acondicionadas em tubos plasti-
cos de 2 mL com 200 pL de tampao NaCl 0,1 M, NaPO, 0,02 M,
NaEDTA 0,05M pH 4,7 e permaneceram a— 70°C até o uso.
Os fragmentos foram homogeneizados por um homogenei-
zador Tissue Omni (TH) (Kennesaw, GA, EUA) a 13.000 rpm.
Apos a centrifugacdo, ressuspendeu-se em tampao NaPO,
(Ph 5,4) que continha 0,5% de brometo de hexadeciltrime-
tilamonio (HTAB). Em seguida, 5plL do sobrenadante das
amostras foram colocados em uma placa de 96 pocos para o
ensaio. Uma curva-padrao de neutrdfilos foi obtida com neu-
tréfilos isolados de camundongos apos 6 horas de inoculacao
de 0,25 mL de carragenina a 1% (Sigma Aldrich) na cavidade
peritoneal. Vinte e cinco microlitros de TMB - *‘3,3’, 5,5’-
-tetrametilbenzidina’’ (Sigma Chemical Company ? St. Louis,
MO, EUA) foram adicionados a cada poco da placa (amostras
e curva-padrao de neutrdfilos), seguido por 100 pL de H,0,.
A reacdo foi entdo interrompida com &cido sulfurico 4M e
lida em um leitor de placas a 450 nm.?¢

Analise estatistica

Os dados foram expressos com o valor médio 4 EPM (erro-
-padrao das médias). A analise estatistica foi feita com o
programa GraphPad (San Diego, CA, 176 USA). As variacdes

estatisticas entre os grupos foram determinadas com
analise one-way Anova (variancia para mdultiplas
comparacbes), seguida de um pds-teste Bonferroni.
Valores de p <0,05 foram considerados significativos.

Resultados

Viabilidade celular in vitro

Inicialmente, a viabilidade in vitro de SLX foi avaliada pelo
método colorimétrico de MTT com a linhagem de fibroblas-
tos NIH-3T3 e queratindcitos humanos. Apds 24 horas de
incubacao, SLX 1% e 0,1% nao apresentaram efeitos cito-
toxicos contra fibroblastos em relagdo ao controle basal
(apenas meio de cultura celular, considerando-se 100% de
viabilidade), apresentaram viabilidade de 109% e 105%,
respectivamente (fig. 1A). Resultados semelhantes foram
observados com queratindcitos humanos que exibiram 106%
e 95% de células viaveis apos exposicao a SLX 1% e 0,1%,
respectivamente (fig. 1B).

Apds 48 horas de incubacdo, resultados semelhantes
foram observados. Os fibroblastos mostraram porcentagens
de viabilidade de 91% e 94% para 1% e 0,1% de SLX, res-
pectivamente (fig. 1C), e 119% e 111% para queratindcitos,
respectivamente (fig. 1D).

Migracao/proliferacao celular in vitro - scratch
assay

Para avaliar a migracao/proliferacao celular in vitro, o
ensaio de arranhao foi feito com queratinécitos humanos.
Apds 24 horas, o SLX estimulou a proliferacao/migragao
de queratindcitos humanos numa relacdo dose dependente.
Os maiores efeitos estimuladores foram observados com
concentracdes de 0,1% e 0,01% e aumento do nimero de
células em até 70%. O grupo SLX a 1% exibiu efeito antiproli-
ferativo (p <0,05) em comparagao com o nimero de células
no grupo controle (figs. 2 A e B).

Evolucao do processo de reepitelizacao in vivo

O processo de reepitelizacao foi avaliado por meio do
indice de cicatrizacdo das escoriagcdes. No segundo dia
de acompanhamento, todos os grupos estudados apresen-
taram reepitelizacao semelhante (p >0,05). No entanto,
no sétimo dia, o grupo SLX apresentou maior taxa de
reepitelizacao em relacao aos grupos S e AS (p <0,05). No
décimo dia, as escoriagcoes apresentaram-se quase reepiteli-
zadas, alcancaram médias percentuais de reepitelizacao de
83% no grupo S, 88% no AS, e 99% no grupo SLX (p >0,05)
(figs. 3 AeB).

Andlise histolégica

A coloracdo com hematoxilina e eosina foi usada para analise
histologica. A figura 4 apresenta imagens representativas
(foram escolhidas as imagens com menores e maiores quan-
tidades de crosta e epiderme) durante diferentes aspectos
da reepitelizacao dos grupos no décimo dia. O grupo SLX des-
tacou a menor quantidade de crosta e uma epiderme mais
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Viabilidade celular. Porcentagem de viabilidade de fibroblastos NIH-3T3 (A-C) e queratindcitos humanos (B-D) em cultura

com 24 horas (A-B) e 48 horas (C-D) em relagao a cultura controle (correspondendo a 100% de células viaveis) pelo MTT método,
distribuido em concentracdes de soro de latex: 1% e 0,1%. Valores representam médias 4- EPM de resultados em triplicata. Teste

estatistico Anova, pds-teste Bonferroni.

* Diferenca significativa (p <0,05) em relacao ao controle positivo.

# Diferenca significativa (p <0,05) em relacdo ao controle negativo.

espessa com maior numero de camadas de queratindcitos,
em contraste com outros grupos que ainda apresentavam
uma crosta mais espessa e uma epiderme mais fina.

Em relacdo a espessura da crosta, o grupo SLX apresentou
espessura menor do que a do grupo S. O grupo AS tam-
bém apresentou menor espessura de crosta que o grupo S
(p <0,05) (fig. 5A). O grupo SLX apresentou a epiderme mais
espessa entre os grupos (p <0,05) (fig. 5B).

Determinacao da mieloperoxidase

A avaliacao do infiltrado neutrofilico durante o processo
inflamatorio foi estimada pelo conteido de mieloperoxidase
(MPOQ) nas bidpsias (n=8 por grupo/dia). Alta concentracao
de MPO foi observada em todos os grupos no segundo dia.
Apds sete dias pds-lesao, uma diminuicdo no contetdo de

MPO foi observada em todos os grupos, mesmo em SLX e AS
(p <0,05). No décimo dia, mostrou o mesmo perfil do sétimo
dia. Nao houve diferenca significativa entre os grupos nos
tempos estudados (p > 0,05) (fig. 6).

Discussao

O principal objetivo no tratamento de feridas é alcancar
sua cura de maneira rapida, com recuperacao de suas pro-
priedades funcionais e estéticas. Feridas superficiais, como
escoriacoes, sdo frequentes em acidentes domésticos e
os tratamentos domiciliares buscam reduzir rapidamente
a dor e propiciar a secagem das feridas. Além disso,
consideraram-se os procedimentos estéticos que envolvam
abrasao (dermoabrasao, roller etc.), requerem tratamentos
que diminuam a dor e que mantenham a ferida Umida para
evitar cicatrizes inestéticas.”’-%’
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Figura 2 Migracao celular. (A), imagem microscopica fluo-

rescente (DAPI) do ensaio de ‘‘arranhao’’ com queratinocitos
humanos. A migracao/proliferacao celular no ensaio de
‘*arranhao’’ foi observada em resposta a uma ‘‘lesao artifi-
cial’’ tratada com diferentes concentracoes de soro de latex.
(B), porcentagem de migracao/proliferacdo de queratinocitos
humanos em relacao ao meio de cultura basal, definido como
0 no eixo X, distribuido em varias concentracdes do soro do
latex (SLX) tratado por 24 horas em cultura. Valores represen-
tam médias & EPM de resultados em triplicado. Teste estatistico
Anova, pos-teste Bonferroni.

*Corresponde a diferenca significativa (p <0,05) entre os grupos
(aumento: 50 x ).

No presente estudo procurou-se comparar a eficacia cica-
trizante do produto derivado do soro de latex e outro
produto antisséptico usado com frequéncia para tratar areas
de pele de escoriacao e salina como um controle natural.
Uma limitacao deste estudo foi o0 ndo uso do controle com
o gel-creme (veiculo), mas ja existe um grande numero
de referéncias sobre as propriedades do soro de latex na
cicatrizacao de feridas. Por outro lado, considerando o obje-
tivo do estudo de comparar diferentes tratamentos, deve-se
considerar também o grupo de veiculos de solucao antis-
séptica comercial, uma dificuldade de obter durante este
trabalho. Considerando nao haver trabalhos descritos sobre
seguranca de diferentes concentragdes de latex, foram fei-
tos estudos in vitro.

De acordo com a WHO/IUIS,*® o latex contém protei-
nas que sao alergénicas e estdao bem descritas na literatura
- no total, 15 alérgenos publicados, 13 deles maiores do
que 10 kDa.?’-3? Assim, os autores do presente estudo fize-
ram uma filtracdo tangencial para processar o soro de
latex, eliminar proteinas de até 10 kDa, quase deixar o
soro praticamente livre dos alérgenos, mas manter suas
propriedades cicatrizantes, como demonstram nossos resul-
tados pré-clinicos. Por outro lado, para fins comerciais, uma
notificacdo da presenca de latex deve ser fornecida no rotulo
e nas instrucoes de uso do produto, para garantir a seguranca
dos pacientes.

No teste de viabilidade celular, SLX 1% e SLX 0,1%
apresentaram alta viabilidade em 24 e 48 horas (figs. 1A-
-D). Mendonga'’ avaliou a viabilidade do soro de latex
da seringueira Hevea brasiliensis nas concentracoes de
0,1 e 0,01 mg/mL em fibroblastos HEK293T por 48 horas
e concluiu que o latex ndo era citotoxico. Andrade®
também verificou a viabilidade de fibroblastos 3T3-NIH
e queratindcitos humanos por 24 horas com fracao pro-
teica de latex (F1) da seringueira Hevea brasiliensis com
concentracao de 0,01%. Corroborando achados do presente
trabalho, esses autores concluiram que a fracao proteica
do latex se torna viavel para uso na reparacao tecidual
in vivo.

Os queratinocitos sao amplamente reconhecidos por
desempenhar um papel essencial na cicatrizacao de feridas
cutaneas e sao considerados essenciais durante a fase proli-
ferativa, porque sao responsaveis pelo fechamento da ferida
e reepitelizacdo.**~*” Apés o SLX 0,01% estar em cultura por
24 horas, observou-se aumento na proliferacao/migracao de
queratinocitos em relacdo a outras concentracgoes (figs. 2 A
e B). Esses resultados mostraram um importante estimulo
do SLX para a proliferacao/migracao in vitro.

Confirmadas as doses ideais, seguranca e eficacia de estu-
dos in vitro do SLX, foram feitos experimentos in vivo para
comparar com outros produtos para escoriacdes de pele,
solucdo antisséptica (AS) e solucao salina (S). Na analise da
reepitelizacao das escoriacdes, os animais que receberam
tratamento com gel-creme com latex (SLX) no sétimo dia
apresentaram reepitelizacdo mais rapida quando compara-
dos aos grupos AS e S (p <0,05) (fig. 3B). No décimo dia,
praticamente todos os animais que receberam SLX como
tratamento estavam homogeneamente reepitelizados, em
contraste com outros grupos que demonstraram um atraso
clinico, reepitelizacdo heterogénea e uma crosta maior,
embora nao tenha sido observada diferenca significativa (p
>0,05) (fig. 3A). Mendonca'® usou 0,01% de soro de latex
incorporado em carboximetilcelulose como veiculo para tra-
tamento de feridas em orelhas de coelhos. Andrade®* usou
0,01% de uma fracao proteica sérica do latex (F1) da serin-
gueira Hevea brasiliensis também em carboximetilcelulose
para o tratamento de feridas cutaneas em ratos diabéticos.
Ambos os estudos mostraram propriedades curativas, suge-
riram que o soro de latex é capaz de acelerar a cicatrizacdo
de feridas; esses achados corroboram nossos resultados no
modelo de escoriacdo cutanea, também com envolvimento
de sinais inflamatorios no inicio e aceleracao da cicatrizacao
de feridas.

A espessura da crosta esta relacionada com a exsudacao
e a fase inflamatoéria. Verificou-se que os animais tratados
com latex estavam praticamente sem crosta no décimo dia
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Figura 3  Reepitelizacdo. (A), seguimento clinico das escoriacbes cutaneas; (B), quantificacdo da reepitelizacdo (pelo indice de
cicatrizacdo das escoriacdes) tratadas com S, AS e SLX. Teste estatistico Anova, pos-teste Bonferroni.
*Corresponde a diferenca significativa (p <0,05) entre os grupos.
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Figura 4 Fotomicrografia das areas escoriadas. Fotomicrografia das areas escoriadas tratadas topicamente com S, AS e SLX

no décimo dia de seguimento; as amostras foram coradas com hematoxilina-eosina (HE), destacam-se a quantidade de crosta e

espessura da epiderme com uma fotomicrografia melhor e pior em cada grupo e tratamento. As setas vermelhas indicam a espessura
da epiderme (aumento: 100 x ).
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Figura 6 Quantificacdo da enzima mieloperoxidase (MPO).
Quantificacao da enzima mieloperoxidase (MPO) de escoriacdes
cutaneas tratadas topicamente com S, AS e SLX para o segundo,
sétimo e décimo dias de seguimento. Valores representam
médias - EPM. Teste estatistico ANOVA, pds-teste Bonferroni.
*Corresponde a diferenca significativa (p <0,05) entre os dias
no mesmo grupo.

em relacao aos demais grupos (fig. 4). A maioria dos animais
tratados com SLX nao apresentou crostas a partir do quinto
dia de acompanhamento, enquanto os animais dos grupos
AS e S apresentaram crostas espessas que poderiam implicar
diretamente um retardo na reepitelizacdo. Nao ha modelos
de escoriacdo com uso de ratos; entretanto, Gupta® usou
um modelo semelhante de escoriacao, mas a lesao foi feita
com uma lamina de bisturi estéril de 1,2 cm? durante 0, 1,
2, 4 e 8 dias de acompanhamento em camundongos BALB/c.
Animais nao tratados ainda tinham uma crosta no oitavo dia,
semelhantemente aos nossos resultados descritos, exceto
aqueles submetidos ao tratamento com SLX.

Além disso, Gupta*® observou camadas mais finas de que-
ratinocitos no grupo nao tratado, corroborou nossos dados,
que apresentaram maior nimero de camadas de queratino-
citos no Grupo SLX.

Nossa hipdtese é que as proteinas do latex atuaram de
maneira mais eficiente e rapida para cicatrizar a ferida.

A resposta inflamatdria € um passo importante no pro-
cesso de cicatrizacdo, pois prepara o ambiente da lesao para
o reparo. No entanto, essa fase nao deve ser persistente,
pois pode retardar a reepitelizacdo.* Diversos estudos

mostraram o potencial inflamatério do latex da seringueira
Hevea brasiliensis nos primeiros dias ap6s o tratamento,
mostraram ser importante para o desbridamento via recru-
tamento de células inflamatodrias, tais como neutrofilos e
macrofagos. Os autores também mostraram que um efeito
anti-inflamatodrio ap6s 7 a 15 dias é importante nos estagios
subsequentes da cicatrizacio. >

Além disso, mostraram que todos os trés grupos atin-
giram alto nivel de MPO na lesdo no segundo dia, o que
esta relacionado ao recrutamento de neutroéfilos, mas nao
persistentemente. No sétimo dia, o nivel de MPO diminuiu
significativamente nos grupos AS e SLX (p <0,05) (fig. 6). No
entanto, no décimo dia, todos os grupos apresentaram niveis
de MPO semelhantes aos valores basais.

Conclusao

0 soro do latex da Hevea brasiliensis a 1% apresen-
tou resultados favoraveis na cicatrizacao/reepitelizacao de
lesdes em pele de ratos submetidos a escoriacées, em
comparacao com solucao antisséptica (digluconato de clo-
rexidina 10 mg/mL) e solucao salina.

Suporte financeiro

Conselho Nacional de Desenvolvimento Cientifico e Tecnolo-
gico (CNPq), Coordenacao de Aperfeicoamento de Pessoal de
Nivel Superior (Capes), Fundacao de Amparo a Pesquisa do
Estado de Sao Paulo (Fapes) e Fundacao de Apoio ao Ensino,
Pesquisa e Assisténcia (Faepa) do Hospital das Clinicas da
Faculdade de Medicina de Ribeirdo Preto da Universidade
de Sao Paulo.

Contribuicao dos autores

Marcel Nani Leite: Analise estatistica; aprovacao da ver-
sao final do manuscrito; concepcao e planejamento do
estudo; elaboracdao e redacdo do manuscrito; obtencao,
analise e interpretacao dos dados; participacao efetiva na
orientacao da pesquisa; participacao intelectual em conduta



426

Leite MN et al.

propedéutica e/ou terapéutica de casos estudados; revisao
critica da literatura; revisao critica do manuscrito.

Saulo Nani Leite: Analise estatistica, aprovacao da versao
final do manuscrito; concepcao e planejamento do estudo;
elaboracao e redacdo do manuscrito; obtencao, analise e
interpretacao dos dados; participacao intelectual em con-
duta propedéutica e/ou terapéutica de casos estudados;
revisdo critica do manuscrito.

Guilherme Ferreira Caetano: Analise estatistica;
aprovacao da versao final do manuscrito; elaboracao e
redacdo do manuscrito; obtencdo, analise e interpretacdo
dos dados; participacao intelectual em conduta propedéu-
tica e/ou terapéutica de casos estudados; revisao critica do
manuscrito.

Thiago Antonio Moretti de Andrade: Analise estatistica;
aprovacao da versao final do manuscrito; obtencao, ana-
lise e interpretacao dos dados; participacao intelectual em
conduta propedéutica e/ou terapéutica de casos estudados;
revisao critica do manuscrito.

Marcio Fronza: Analise estatistica; aprovacao da versao
final do manuscrito; elaboracao e redacdao do manuscrito;
obtencao, analise e interpretacao dos dados; participacao
intelectual em conduta propedéutica e/ou terapéutica de
casos estudados; revisdo critica do manuscrito.

Marco Andrey Cipriani Frade: Analise estatistica;
aprovacao da versao final do manuscrito; concepcao e pla-
nejamento do estudo; elaboracao e redacao do manuscrito;
obtencao, analise e interpretacao dos dados; participacao
efetiva na orientacdo da pesquisa; participacdo intelec-
tual em conduta propedéutica e/ou terapéutica de casos
estudados; revisao critica da literatura; revisao critica do
manuscrito.

Conflitos de interesse

Nenhum.

Agradecimentos

Ao Dr. Joaquim Coutinho Netto (in memoriam), do Departa-
mento de Bioquimica e Imunologia da Faculdade de Medicina
de Ribeirdo Preto, Universidade de Sao Paulo, Brasil, e a
Empresa Pele Nova Biotecnologia S/A, Ribeirao Preto, Sao
Paulo, Brasil por fornecer soro de latex. Agradecemos tam-
bém a Dra. Claudia Ferreira da Rosa Sobreira e a Antonio
Renato Meirelles e Silva, do Departamento de Neurocién-
cias e Ciéncias do Comportamento da Faculdade de Medicina
de Ribeirao Preto, Universidade de Sao Paulo, Brasil, pela
captura e analise de imagens.

Referéncias

1. Heng MC. Wound healing in adult skin: aiming for perfect rege-
neration. Int J Dermatol. 2011;50:1058-66.

2. Kokane DD, More RY, Kale MB, Nehete MN, Mehendale PC, Gad-
goli CH. Evaluation of wound healing activity of root of Mimosa
pudica. J Ethnopharmacol. 2009;124:311-5.

3. Schmidt C, Fronza M, Goettert M, Geller F, Luik S, Flores EM,
et al. Biological studies on Brazilian plants used in wound hea-
ling. J Ethnopharmacol. 2009;122:523-32.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

. Pereira RF, Bartolo PJ. Traditional Therapies for Skin Wound

Healing. Adv Wound Care (New Rochelle). 2016;5:208-29.

. Velnar T, Bailey T, Smrkolj V. The Wound Healing Process: an

Overview of the Cellular and Molecular Mechanisms. J Int Med
Res. 2009;37:1528-42.

. Kazemian H, Ghafourian S, Sadeghifard N, Houshmandfar R,

Badakhsh B, Taji A, et al. In vivo antibacterial and wound healing
activities of Roman chamomile (Chamaemelum nobile). Infect
Disord Drug Targets. 2018;18:41-5.

. Masson DS, Salvador SL, Polizello ACM, Frade MAC. Antimicrobial

activity of copaiba (Copaifera langsdorffii) oleoresin on bacteria
of clinical significance in cutaneous wounds. Rev Bras Pl Med.
2013;15:664-9.

. Mohanty C, Sahoo SK. Curcumin and its topical formula-

tions for wound healing applications. Drug Discov Today.
2017;22:1582-92.

. Okuma CH, Andrade TA, Caetano GF, Finci LI, Maciel NR, Topan

JF, et al. Development of lamellar gel phase emulsion containing
marigold oil (Calendula officinalis) as a potential modern wound
dressing. Eur J Pharm Sci. 2015;71:62-72.

Budovsky A, Yarmolinsky L, Ben-Shabat S. Effect of medicinal
plants on wound healing. Wound Repair Regen. 2015;23:171-83.
Ghosh PK, Gaba A. Phyto-extracts in wound healing. J Pharm
Pharm Sci. 2013;16:760-820.

Maver T, Maver U, Stana Kleinschek K, Smrke DM, Kreft S. A
review of herbal medicines in wound healing. Int J Dermatol.
2015;54:740-51.

Pazyar N, Yaghoobi R, Rafiee E, Mehrabian A, Feily A. Skin wound
healing and phytomedicine: a review. Skin Pharmacol Physiol.
2014;27:303-10.

Frade MA, Valverde RV, de Assis RV, Coutinho-Netto J, Foss NT.
Chronic phlebopatic cutaneous ulcer: a therapeutic proposal.
Int J Dermatol. 2001;40:238-40.

Andrade TA, lyer A, Das PK, Foss NT, Garcia SB, Coutinho-
Netto J, et al. The inflammatory stimulus of a natural latex
biomembrane improves healing in mice. Braz J Med Biol Res.
2011;44:1036-47.

Mendonca RJ, Mauricio VB, Teixeira Lde B, Lachat JJ, Coutinho-
Netto J. Increased vascular permeability, angiogenesis and
wound healing induced by the serum of natural latex of
the rubber tree Hevea brasiliensis. Phytother Res. 2010;24:
764-8.

de Mendonca RJ. Purificacdo e caracterizacao de uma proteina
angiogénica indutora de fibroplasia e cicatrizante presente no
Latex Natural da Seringueira Hevea brasiliensis [thesis]. Ribei-
rao Preto: University of Sao Paulo; 2008.

Mohammadi E, Vatanpour H, Shirazi FH. Immunomodulatory
effects of bee venom in human synovial fibroblast cell line. Iran
J Pharm Res. 2015;14:313-20.

Krishnan K, Mani A, Jasmine S. Cytotoxic Activity of Bioactive
Compound 1 2- Benzene Dicarboxylic Acid, Mono 2- Ethy-
lhexyl Ester Extracted from a Marine Derived Streptomyces sp.
VITSJKS. Int J Mol Cell Med. 2014;3:246-54.

Qiao J, Wang S, Wen Y, Jia H. Photodynamic effects on
human periodontal-related cells in vitro. Photodiagnosis Pho-
todyn Ther. 2014;11:290-9.

Fronza M, Heinzmann B, Hamburger M, Laufer S, Merfort
I. Determination of the wound healing effect of Calendula
extracts using the scratch assay with 3T3 fibroblasts. J Eth-
nopharmacol. 2009;126:463-7.

Liang CC, Park AY, Guan JL. In vitro scratch assay: a convenient
and inexpensive method for analysis of cell migration in vitro.
Nat Protocol. 2007;2:329-33.

Leite SN, Leite MN, Caetano GF, Ovidio PP, Jordao Junior AA,
Frade MA. Phototherapy improve wound healing in rats subjec-
ted to high fat diet. Lasers Med Sci. 2015;30:1481-8.

Andrade TAM, Masson-Meyers DS, Caetano GF, Terra VA,
Ovidio PP, Jordao-Junior AA, et al. Skin changes in


http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0205
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0205
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0205
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0205
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0205
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0205
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0205
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0205
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0205
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0205
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0205
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0205
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0205
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0205
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0205
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0205
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0205
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0205
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0205
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0205
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0205
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0210
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0215
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0215
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0215
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0215
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0215
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0215
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0215
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0215
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0215
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0215
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0215
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0215
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0215
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0215
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0215
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0215
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0215
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0215
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0215
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0215
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0215
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0215
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0215
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0215
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0215
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0215
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0215
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0215
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0215
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0215
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0215
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0215
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0220
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0220
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0220
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0220
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0220
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0220
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0220
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0220
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0220
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0220
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0220
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0220
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0220
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0220
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0220
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0220
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0220
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0220
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0220
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0220
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0220
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0220
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0220
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0220
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0220
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0220
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0225
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0230
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0235
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0240
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0240
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0240
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0240
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0240
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0240
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0240
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0240
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0240
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0240
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0240
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0240
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0240
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0240
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0240
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0240
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0240
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0240
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0240
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0240
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0240
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0240
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0240
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0240
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0245
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0250
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0250
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0250
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0250
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0250
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0250
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0250
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0250
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0250
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0250
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0250
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0250
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0250
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0250
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0250
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0250
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0250
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0250
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0250
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0250
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0250
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0250
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0250
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0250
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0250
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0255
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0255
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0255
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0255
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0255
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0255
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0255
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0255
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0255
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0255
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0255
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0255
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0255
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0255
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0255
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0255
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0255
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0255
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0255
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0255
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0260
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0260
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0260
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0260
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0260
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0260
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0260
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0260
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0260
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0260
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0260
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0260
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0260
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0260
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0260
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0260
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0260
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0260
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0260
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0260
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0260
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0260
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0260
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0260
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0260
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0260
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0260
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0260
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0265
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0265
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0265
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0265
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0265
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0265
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0265
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0265
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0265
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0265
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0265
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0265
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0265
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0265
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0265
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0265
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0265
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0265
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0265
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0265
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0265
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0265
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0265
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0265
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0265
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0265
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0265
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0265
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0265
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0265
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0270
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0270
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0270
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0270
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0270
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0270
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0270
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0270
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0270
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0270
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0270
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0270
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0270
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0270
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0270
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0270
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0270
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0270
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0270
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0270
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0270
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0270
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0270
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0270
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0270
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0270
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0270
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0270
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0270
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0270
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0270
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0270
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0275
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0280
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0285
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0290
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0290
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0290
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0290
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0290
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0290
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0290
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0290
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0290
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0290
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0290
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0290
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0290
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0290
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0290
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0290
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0290
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0290
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0290
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0290
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0290
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0290
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0290
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0290
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0290
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0290
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0290
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0290
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0290
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0295
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0300
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0300
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0300
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0300
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0300
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0300
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0300
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0300
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0300
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0300
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0300
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0300
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0300
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0300
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0300
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0300
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0300
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0300
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0300
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0300
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0300
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0300
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0300
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0300
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0300
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0300
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0300
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0300
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0300
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0300
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0300
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0300
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0305
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0310
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0315
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320

Efeitos cicatrizantes do soro de latex da Hevea brasiliensis 1%

427

25.

26.

27.

28.

29.

30.

31.

32.

streptozotocin-induced diabetic rats.
Res Commun. 2017;490:1154-61.

Leite SN, Jordao AA Jr, Andrade TA, Masson Ddos S, Frade
MA. Experimental models of malnutrition and its effect on skin
trophism. An Bras Dermatol. 2011;86:681-8.

Caetano GF, Frade MA, Andrade TA, Leite MN, Bueno CZ,
Moraes AM, et al. Chitosan-alginate membranes accelerate
wound healing. J Biomed Mater Res B Appl Biomater. 2015;103:
1013-22.

Nicks BA, Ayello EA, Woo K, Nitzki-George D, Sibbald RG.
Acute wound management: revisiting the approach to assess-
ment, irrigation, and closure considerations. Int J Emerg Med.
2010;3:399-407.

Singer AJ, Dagum AB. Current Management of Acute Cutaneous
Wounds. N Engl J Med. 2008;359:1037-46.

Warner RL, Bhagavathula N, Nerusu K, Hanosh A, McClintock SD,
Naik MK, et al. MDI 301, a nonirritating retinoid, improves abra-
sion wound healing in damaged/atrophic skin. Wound Repair
Regen. 2008;16:117-24.

Allergen.org [Internet]. WHO/IUIS Allergen Nomenclature
Sub-Committee. [Acessado em 15 dez 2018]. Disponivel em:
<http://www.allergen.org/search.php?allergensource = Hevea
+brasiliensis>.

Raulf M, Quirce S, Vandenplas O. Addressing Molecular Diagnosis
of Occupational Allergies. Curr Allergy Asthma Rep. 2018;18:6.
Vandenplas O, Raulf M. Occupational Latex Allergy: the Current
State of Affairs. Curr Allergy Asthma Rep. 2017;17:14.c

Biochem Biophys

34.

35.

36.

37.

38.

39.

40.

. de Andrade TAM. Modificacoes teciduais e mecanismos de acao

da fracdo F1 do latex da seringueira Hevea brasiliensis na
cicatrizagao de Ulceras cutaneas em ratos diabéticos [thesis].
Ribeirao Preto: University of Sao Paulo; 2012.

Hu SC, Lan CE. High-glucose environment disturbs the physi-
ologic functions of keratinocytes: Focusing on diabetic wound
healing. J Dermatol Sci. 2016;84:121-7.

Johnston ST, Ross JV, Binder BJ, Sean McElwain DL, Haridas P,
Simpson MJ. Quantifying the effect of experimental design choi-
ces for in vitro scratch assays. J Theor Biol. 2016;400:19-31.
Murray RZ. Quantifying Alterations in Cell Migration: Tracking
Fluorescently-Tagged Migrating Cells by FACs and Live-Imaging.
Methods Mol Biol. 2013;1037:477-94.

Nakamizo S, Egawa G, Doi H, Natsuaki Y, Miyachi Y, Kabashima K.
Topical Treatment with Basic Fibroblast Growth Factor Promotes
Wound Healing and Barrier Recovery Induced by Skin Abrasion.
Skin Pharmacol Physiol. 2013;26:22-9.

Gupta A, Dai T, Hamblin MR. Effect of red and near infrared
wavelengths on low-level laser (light) therapy induced healing
of partial-thickness dermal abrasion in mice. Lasers Med Sci.
2014;29:257-65.

Araljo LU, Grabe-Guimaraes A, Mosqueira VC, Carneiro CM,
Silva-Barcellos NM. Profile of wound healing process induced
by allantoin. Acta Cir Bras. 2010;25:460-6.

Frade MAC, Assis RVC, Coutinho-Neto J, Andrade TAM, Foss
NT. The vegetal biomembrane in the healing of chronic venous
ulcers. An Bras Dermatol. 2012;87:45-51.


http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0320
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0325
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0325
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0325
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0325
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0325
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0325
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0325
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0325
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0325
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0325
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0325
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0325
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0325
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0325
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0325
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0325
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0325
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0325
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0325
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0325
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0325
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0325
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0325
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0325
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0325
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0325
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0325
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0325
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0325
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0325
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0325
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0325
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0330
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0335
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0340
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0340
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0340
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0340
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0340
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0340
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0340
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0340
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0340
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0340
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0340
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0340
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0340
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0340
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0340
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0340
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0340
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0340
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0340
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0340
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0345
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0355
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0355
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0355
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0355
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0355
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0355
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0355
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0355
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0355
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0355
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0355
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0355
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0355
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0355
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0355
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0355
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0355
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0355
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0355
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0360
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0360
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0360
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0360
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0360
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0360
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0360
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0360
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0360
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0360
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0360
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0360
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0360
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0360
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0360
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0360
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0360
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0360
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0360
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0365
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0370
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0370
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0370
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0370
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0370
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0370
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0370
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0370
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0370
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0370
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0370
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0370
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0370
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0370
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0370
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0370
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0370
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0370
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0370
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0370
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0370
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0370
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0370
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0370
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0370
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0370
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0375
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0380
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0380
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0380
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0380
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0380
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0380
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0380
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0380
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0380
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0380
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0380
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0380
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0380
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0380
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0380
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0380
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0380
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0380
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0380
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0380
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0380
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0380
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0380
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0380
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0380
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0380
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0385
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0390
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0395
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0395
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0395
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0395
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0395
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0395
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0395
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0395
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0395
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0395
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0395
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0395
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0395
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0395
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0395
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0395
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0395
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0395
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0395
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0395
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0395
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0395
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0395
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0395
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0395
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0395
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0395
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0400
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0400
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0400
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0400
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0400
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0400
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0400
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0400
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0400
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0400
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0400
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0400
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0400
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0400
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0400
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0400
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0400
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0400
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0400
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0400
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0400
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0400
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0400
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0400
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0400
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0400
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0400
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0400
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0400
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0400
http://refhub.elsevier.com/S2666-2752(20)30187-9/sbref0400

	Efeitos cicatrizantes do soro de látex da Hevea brasiliensis 1% no modelo experimental de ferida cutânea por escoriação
	Introdução
	Métodos
	Preparação da formulação do látex e controles
	Linhagens celulares
	Avaliação da viabilidade in vitro
	Ensaio de migração/proliferação celular in vitro – scratch assay
	Animais
	Procedimento cirúrgico e grupos
	Avaliação da reepitelização das escoriações
	Coleta do material
	Medição da crosta e epiderme
	Dosagem de mieloperoxidase (MPO)
	Análise estatística

	Resultados
	Viabilidade celular in vitro
	Migração/proliferação celular in vitro ‐ scratch assay
	Evolução do processo de reepitelização in vivo
	Análise histológica
	Determinação da mieloperoxidase

	Discussão
	Conclusão
	Suporte financeiro
	Contribuição dos autores
	Conflitos de interesse
	Agradecimentos
	Referências


