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Abstract

The aim of the present study was to compare the characteristics of acellular dermal matrix (ADM),
small intestinal submucosa (SIS) and Bio-Gide scaffolds with acellular vascular matrix (ACVM)-0.25%
human-like collagen | (HLC-I) scaffold in tissue engineering blood vessels. The ACVM-0.25% HLC-I
scaffold was prepared and compared with ADM, SIS and Bio-Gide scaffolds via hematoxylin and eosin
(H&E) staining, Masson staining and scanning electron microscope (SEM) observations. Primary
human gingival fibroblasts (HGFs) were cultured and identified. Then, the experiment was established
via the seeding of HGFs on different scaffolds for 1, 4 and 7 days. The compatibility of four different
scaffolds with HGFs was evaluated by H&E staining, SEM observation and Cell Counting Kit-8 assay.
Then, a series of experiments were conducted to evaluate water absorption capacities, mechanical
abilities, the ultra-microstructure and the cytotoxicity of the four scaffolds. The ACVM-0.25% HLC-I
scaffold was revealed to exhibit the best cell proliferation and good cell architecture. ADM and
Bio-Gide scaffolds exhibited good mechanical stability but cell proliferation was reduced when
compared with the ACVM-0.25% HLC-I scaffold. In addition, SIS scaffolds exhibited the worst cell
proliferation. The ACVM-0.25% HLC-I scaffold exhibited the best water absorption, followed by the SIS
and Bio-Gide scaffolds, and then the ADM scaffold. In conclusion, the ACVM-0.25% HLC-1 scaffold has
good mechanical properties as a tissue engineering scaffold and the present results suggest that it
has better biological characterization when compared with other scaffold types.
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Abstract

Purpose: To explore the feasibility of constructing tissue-engineered vascularised oral mucosa-like
structures with rabbit ACVM-0.25% HLC-I scaffold and human gingival fibroblasts (HGFs), human
gingival epithelial cells (HGECs) and vascular endothelial-like cells (VEC-like cells).

Method: Haematoxylin and Eosin (H&E) staining, immunohistochemical, immunofluorescence, 5-
ethynyl-2'-deoxyuridine (EdU) staining and scanning electron microscope (SEM) were performed to
detect the growth status of cells on the scaffold complex. After the scaffold complex implanted into
nude mice for 28 days, tissues were harvested to observe the cell viability and morphology by the
same method as above. Additionally, biomechanical experiments were used to assess the stability of
composite scaffold.

Results: Immunofluorescence and Immunohistochemistry showed positive expression of Vimentin,
S100A4 and CK, and the induced VEC-like cells had the ability to form tubule-like structures. In vitro
observation results showed that HGFs, HGECs and VEC-like had good compatibility with ACVM-0.25%
HLC-1 and could be layered and grow in the scaffold. After implanted, the mice had no immune
rejection and no obvious scar repair on the body surface. The biomfechanical test results showed that
the composite scaffold has strong stability.

Conclusion: The tissue-engineered vascularised complexes constructed by HGFs, HGECs, VEC-like
cells and ACVM-0.25% HLC-I has good biocompatibility and considerable strength.

Keywords: Tissue engineering; human gingival epithelial cells; human gingival fibroblasts; vascular
endothelial-like cells.
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Abstract: Animal collagen matenial is widely used as a scaffold in tissue engineening repair. A= a kind of natural bio-
logical material human like collagen ( HLC) is the improvement of traditional animal derived collagen materal, Due to its

good biocompatibility , no i

nicity it can be used as scaffold material for tissue engineenng to repair ongan tissue
damage , and receive extensive attention. However several factoes such as low mechanical strength and uncontrollable bio—
degradation rate may limit the application of HLC, In order to overcome these defects , HLC combined with natural materi-
als synthetio materials or nano materials as tissue engineering scaffolds for reconstruction tissue and organ have favorable
cell compatibility Jow immunogenicity and mechanical strength as well as controllable biodegradation rate,
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Abstractl, Palients with a variely of malignancies can develop
malignant pleural effusion (MPE). MPE can cause significant
symploms and resull in a marked decrease m qualiy of life
and a poor prognosas. MPE 15 pnmaraly considered as an
immune and vascular manifestaton of pleural metastases.
In the présent review, the exishing evidence supporling the
applicabality of anti-angiogenic therapy and immunotherapy
for the treatment of MPE was summarized. Patients with
MPE have benefited from ant-angiogenic agents, including
bevacizumab and endistar; bowever, no relevanl prospeclive
phase 111 trial has, thus far, speafically analyzed the benefit
af anti-angiogens: therapy in MPE. Immunciberapy for MPE
may be sufficient 10 lum a dire clinical ssuatson inlo a thera-
peulic advanlage. Sumalar 1o anli-angiogens: therapy, more
clinical data on the efficiency and safery of immunotherapy
for controlling MPE are urgently required. The combined
use of anti-angiogens: therapy and immunaotherapy may be
a promising stralegy for MPE, which requires 1o be further
unclersiood.
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1. Introduclion

Tumaor cells that have melasiasized 1o the pleural space may
resull m rmalignant pleural efTusson (MPE), whch can develop
in patienls with various types of mor, including breast, lung
and hematologscal umors (1.2). Dysprea, chest pan amd
coughing are common symploms of MPE (1) A significant
decrnsmse in quality of life (Qol) and a poor prognosis can be
observed m patsents with MPE (1)

Currently, the popular approaches for MPE management
ichide pleuroscopy with subsequent chemical plearodesas
and thoracostomy {(2). However, these trealment methods
omly provide symplomate relsel, with poor and unsatisfactory
results (2). Furthermore, adverse effects such as chest pain,
fever and dyspoea are often observed (1)

Al present, Lhe pathogenesis of MPE s not Dully undersiood,
but it 15 associated with impaired pleural flud druanage ().
When metastatic cancer miilirales the thoracie lymph nodes
and pleura, the normal cyche off Busd secretion and absorption
is interrupted, and the fluid is Gnally collected (4.5). MPE
1% the build-up of fluid m the pleural space, which conlains
immune cells, cancer cells and prodeins (5). Cyiokines and
chemokines, including interdeukin (IL)-10 (&), IL-6 (5]}, rans-
ﬂurmi.rlg growlh factor [T(il-':fl- {7h amd vascular endothe hal
growih factor (VECGF) (%), are abundant in MPE. These
factors serve an important role in MPE formation and can
be used as therapeulse largels thal enable MPE trealmenl.
Among them, VEGE, which can prompt the formaton of new
blood vessels, 15 a key mediator of MPE pathogenesas (9).
Several therapeutc sralegies for MPE have focused on this
protemn {(4,8.9). Furthermore, the pleural space in MPE 1=
regarded as a [umor-lolerogenic malaew, which has a complex
conneclion wilh immunosuppress v Tactors {10}, However,
Lhis umor-derogense milew can be reversed by immun-
therapy, which has the potential w stimulate tumor-specific
immine responses n the pleural space (10 Therefore,
immunstherapy has been an area of special mterest for
MPE treatment § 1O}

MPE 15 primanly considered as an immune and vascular
manifestation of pleural-metastasized cancer (11,12
Therefore, in the present review, the exisling evidence
supporting the applicability of anti-angsogenic ireatment and
immunotherapy for the treatment of MPE was summanzed,



