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Objetivos

O objetivo deste projeto foi desenvolver e
caracterizar scaffolds descelularizados de tecido
uterino quanto a eficiéncia da descelularizacéo
e a preservacdo dos componentes da matriz
extracelular.

Métodos e Procedimentos

Este projeto foi aprovado pela Comissdo de
Etica no Uso de Animais da Faculdade de
Medicina  Veterinaria e  Zootecnia da
Universidade de S&o Paulo (CEUAX protocolo
no. 5764121222). O delineamento experimental
utilizado esta esquematizado na Figura 1.
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Figura 1: Esquema representativo mostrando o
design metodoldgico do estudo.

Para produzir os scaffolds, fragmentos uterinos
suinos (n=10) foram imersos e agitados em
solugdes de dodecilsulfato de sédio (SDS) e
Triton X-100, seguidos de banho ultrassénico e
lavagem. Para avaliar a eficiéncia da
descelularizacdo e a preservacdo dos
componentes da matriz extracelular, fez-se
qguantificacdo de DNA genbmico, analises
histologicas com coloragées por DAPI, HE,

Tricrbmio de Masson, Picrosirius Red, Alcian
Blue e Fucsina-Resorcina. Para avaliar as
propriedades biomecéanicas, realizou-se o
ensaio de tragdo para avaliar o potencial de
rigidez e resisténcia do biomaterial. A avaliagé&o
fisico-quimica dos componentes da MEC foi
realizada por espectroscopia FTIR.

Resultados

Em relacdo a eficiéncia do protocolo de
descelularizagdo, os resultados de HE e DAPI
revelaram auséncia de ndcleos em ambas as
técnicas. A quantificacdo de DNA demonstrou
uma reducéo de 95% do conteddo de DNA nas
amostras descelularizadas em relacdo ao tecido
nativo (Figura 2).
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Figura 2: Avaliagdo do processo de descelularizacdo
de segmentos uterinos suinos.
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As andlises histoldgicas revelaram que 0s principais
componentes da matriz extracelular uterina foram
preservados apds o processo de descelularizagdo
(Figura 3).

Figura 3: Fotomicrografias histologicas para avaliagao
da estrutura dos segmentos uterinos nativos
(A,C,E,G,|,K) e descelularizados (B,DF,H,J,L).

A analise espectroscépica mostrou um espectro
aumentado das bandas de amida I (~1640cm?),
amida Il (~1550cm?) e estiramento CH2 (3000-
2800cm) nas amostras descelularizadas em
comparacdao as nativas, mas nenhuma diferenca
foi observada para a banda de proteoglicanos
(~1140-985cm?) (Figura 4).

Os resultados biomecénicos ndo demonstraram
diferenca significativa entre tecidos nativos e
descelularizados em relacdo a forca méaxima de
tracdo (7,485%+0,8050 vs 8,290+0,7850),
alongamento  méximo (33,955,105 vs
39,06+6,540) e rigidez (0,1900+0,05 vs
0,1400+0,02) (Figura 5). A analise ultraestrutural
mostrou que a estrutura tridimensional dos
scaffolds foi preservada (Figura 6).
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Figura 4: Espectro médio de FTIR-ATR das amostras
nativas e descelularizadas do Utero suino.
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Figura 5: Fotomicrografias de microscopia eletrdnica
de varredura para avaliagdo da ultraestrutura do
segmentos  uterinos  nativos (A,C.EG) e
descelularizados (B,DF,H).
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Figura 6: Caracterizacdo biomecénica das amostras
nativas e descelularizadas.

Conclusoes

Com base nos resultados obtidos neste estudo,
conclui-se que os dados preliminares apontam
que o biomaterial gerado a partir de matriz
extracelular uterina descelularizada, mostrou
ser uma técnica promissora para producao de
scaffolds com potencial para utilizagdo em
terapias regenerativas.
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Objectives

The objective of this project was to develop and
characterize decellularized scaffolds of uterine
tissue regarding the efficiency of
decellularization and the preservation of
extracellular matrix components.

Materials and Methods

This project was approved by the Committee on
Ethics in the Use of Animals of the Faculty of
Veterinary Medicine and Animal Science of the
University of Sao Paulo (CEUAXx protocol no.
5764121222). The experimental design used is
shown in Figure 1.
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Figure 1: Representative scheme showing the
methodological design of the study.

To produce the scaffolds, swine uterine
fragments (n=10) were immersed and stirred in
sodium dodecyl sulfate (SDS) and Triton X-100
solutions, followed by an ultrasonic bath and
washing. To evaluate the efficiency of
decellularization and preservation of

extracellular matrix components, quantification
of genomic DNA, histological analyzes with
staining by DAPI, HE, Masson's Trichrome,
Picrosirius Red, Alcian Blue and
Fuchsine-Resorcina were performed. To
evaluate the biomechanical properties, a tensile
test was carried out to evaluate the stiffness
and resistance potential of the biomaterial. The
physicochemical evaluation of the ECM
components was carried out using FTIR
spectroscopy.

Results

Regarding the efficiency of the decellularization
protocol, the HE and DAPI results revealed the
absence of nuclei in both techniques. DNA
quantification showed a 95% reduction in DNA
content in decellularized samples compared to
native tissue (Figure 2).
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Figure 2: Evaluation of the process of
decellularization of porcine uterine segments.
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Histological analyzes revealed that the main
components of the uterine extracellular matrix were
preserved after the decellularization process (Figure
3).

Figure 3: Histological photomicrographs for
evaluating the structure of native (A,C,E,G,|,K) and
decellularized (B,DF,H,J,L) uterine segments.

Spectroscopic analysis showed an increased
spectrum of amide | (~1640cm-1), amide Il
(~1550cm-1) and CH2 stretch (3000-2800cm-1)
bands in the decellularized samples compared
to the native ones, but no difference was
observed for the proteoglycan band
(~1140-985cm-1) (Figure 4).

The biomechanical results showed no
significant difference between native and
decellularized tissues in relation to maximum
tensile strength (7.485+0.8050 Vs
8.290+0.7850), maximum elongation
(33.951£5.105 vs 39.06+6.540) and stiffness
(0.1900+£0.05 vs 0.1400£0.02) (Figure 5).
Ultrastructural analysis showed that the
three-dimensional structure of the scaffolds was
preserved (Figure 6).
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Figure 4: Average FTIR-ATR spectrum of native and
decellularized swine uterus samples
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Figure 5: Scanning  electron microscopy
photomicrographs for evaluating the ultrastructure of
native (A,C,E,G) and decellularized (B,DF,H) uterine
segments.

Figure 6: Biomechanical characterization of native
and decellularized samples.

Conclusions

Based on the results obtained in this study, it is
concluded that preliminary data indicate that
the biomaterial generated from decellularized
uterine extracellular matrix proved to be a
promising technique for the production of
scaffolds with potential for use in regenerative
therapies.
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