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Abstract

Articular cartilage is well known for its simple uniqueness of avascular and aneural structure that has limited capacity to heal
itself when injured. The use of three dimensional construct in tissue engineering holds great potential in regenerating cartilage
defects. This study evaluated the in vitro cartilaginous tissue formation using rabbit's bone marrow mesenchymal stem cells
(BMSCs)-seeded onto poly(lactic-co-glycolic acid) PLGA/fibrin and PLGA scaffolds. The in vitro cartilaginous engineered
constructs were evaluated by gross inspection, histology, cell proliferation, gene expression and sulphated glycosaminoglycan
(sGAG) production at week 1, 2 and 3. After 3 weeks of culture, the PLGA/fibrin construct demonstrated gross features similar
to the native tissue with smooth, firm and glistening appearance, superior histoarchitectural and better cartilaginous
extracellular matrix compound in concert with the positive glycosaminoglycan accumulation on Alcian blue. Significantly higher
cell proliferation in PLGA/fibrin construct was noted at day-7, day-14 and day-21 (p<. 0.05 respectively). Both constructs
expressed the accumulation of collagen type Il, collagen type IX, aggrecan and sox9, showed down-regulation of collagen type
| as well as produced relative sGAG content with PLGA/fibrin construct exhibited better gene expression in all profiles and
showed significantly higher relative sGAG content at each time point (p<. 0.05). This study suggested that with optimum in
vitro manipulation, PLGA/fibrin when seeded with pluripotent non-committed BMSCs has the capability to differentiate into
chondrogenic lineage and may serve as a prospective construct to be developed as functional tissue engineered cartilage. ©
2015 Elsevier Ltd.

Author keywords

Bone marrow mesenchymal stem cells; Cartilage tissue engineering; Fibrin; Poly(lactic-co-glycolic acid); Scaffold

Indexed keywords

EMTREE drug terms: aggrecan; alcian blue; collagen type 1; collagen type 2; collagen type 9; fibrin; glycosaminoglycan
polysulfate; polyglactin; collagen type 2; fibrin; lactic acid; polyglycolic acid; polylactic acid-polyglycolic acid copolymer
EMTREE medical terms: animal cell; animal tissue; Article; articular cartilage; bone marrow derived mesenchymal stem cell;
cell activity; cell culture; cell proliferation; controlled study; down regulation; gene; gene expression; histology; in vitro study;
nonhuman; rabbit; tissue engineering; tissue scaffold; animal; articular cartilage; bone marrow cell; chemistry; chondrogenesis;
drug effects; female; mesenchymal stem cell transplantation; mesenchymal stroma cell; metabolism; tissue scaffold

Species Index: Oryctolagus cuniculus

MeSH: Animals; Bone Marrow Cells; Cartilage, Articular; Chondrogenesis; Collagen Type Il; Female; Fibrin; Lactic Acid;
Mesenchymal Stem Cell Transplantation; Mesenchymal Stromal Cells; Polyglycolic Acid; Rabbits; Tissue Engineering; Tissue
Scaffolds

Medline is the source for the MeSH terms of this document.

Chemicals and CAS Registry Numbers: alcian blue, 12040-44-7; fibrin, 9001-31-4; glycosaminoglycan polysulfate, 63449-40-
1; polyglactin, 26780-50-7, 34346-01-5; lactic acid, 113-21-3, 50-21-5; polyglycolic acid, 26009-03-0, 26124-68-5, 26202-08-

Cited by 9 documents

Protective effects of baicalin on rabbit articular
chondrocytes in vitro

Huang, X., Wu, H., Wang, L.

(2017) Experimental and Therapeutic Medicine

Evaluation of magnetic nanoparticle-labeled
chondrocytes cultivated on a type Il collagen—
chitosan/poly(Lactic-co-glycolic) acid biphasic
scaffold

Su, J.-Y., Chen, S.-H., Chen, Y.-P.

(2017) International Journal of Molecular Sciences

Application of platelet-rich plasma with stem cells in
bone and periodontal tissue engineering

Fernandes, G., Yang, S.

(2016) Bone Research

View all 9 citing documents

Inform me when this document is cited in Scopus:

W set citation alert Set citation feed

Related documents

Evaluation of three dimensional construct engineered
from poly(Lactic-co-glycolic acid)/fibrin hybrid
scaffold using rabbit bone marrow mesenchymal
stem cells for osteochondral defect repair

Rahman, R.A. , Mohamad Sukri, N. , Md Nazir, N.

(2015) Jurnal Teknologi

Insulin-like growth factor 1 promotes in vitro
proliferation of chondrocytes in traumatic arthritis
Zhao, G., Jing, J.-F., Zhang, Z.-Y.

(2014) Chinese Journal of Tissue Engineering Research

Fibrin promotes proliferation and matrix production of
intervertebral disc cells cultured in three-dimensional
poly(lactic-co-glycolic acid) scaffold

Sha'Ban, M., Yoon, S.J., Ko, Y.K.

(2008) Journal of Biomaterials Science, Polymer Edition

View all related documents based on references

Find more related documents in Scopus based on:

0 Authors 0 Keywords

Metrics Q

90TH PERCENTILE

[ 1] 9 Citations

:(3 1.77 Field-Weighted Citation Impact

75TH PERCENTILE

21 Mendeley Readers

= View all metrics

https://iwww.scopus.com/record/display.uri?eid=2-s2.0-84938959137&origin=resultslist&sort=plf-f&src=s&st1=The+potential + of+ 3-dimensional +construct+eng... 1/9


https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=The+potential+of+3-dimensional+construct+engineered+from+&st2=&sid=F9B904ABC9D4FC4FF5F4490422CE7959.wsnAw8kcdt7IPYLO0V48gA%3a200&sot=b&sdt=b&sl=72&s=TITLE-ABS-KEY%28The+potential+of+3-dimensional+construct+engineered+from+%29&offset=3&origin=recordpage
https://www.scopus.com/record/display.uri?origin=recordpage&eid=2-s2.0-85010943903&citeCnt=9&noHighlight=false&sort=plf-f&src=s&st1=The+potential+of+3-dimensional+construct+engineered+from+&st2=&sid=F9B904ABC9D4FC4FF5F4490422CE7959.wsnAw8kcdt7IPYLO0V48gA%3a200&sot=b&sdt=b&sl=72&s=TITLE-ABS-KEY%28The+potential+of+3-dimensional+construct+engineered+from+%29&relpos=1
https://www.scopus.com/record/display.uri?origin=recordpage&eid=2-s2.0-84930942689&citeCnt=9&noHighlight=false&sort=plf-f&src=s&st1=The+potential+of+3-dimensional+construct+engineered+from+&st2=&sid=F9B904ABC9D4FC4FF5F4490422CE7959.wsnAw8kcdt7IPYLO0V48gA%3a200&sot=b&sdt=b&sl=72&s=TITLE-ABS-KEY%28The+potential+of+3-dimensional+construct+engineered+from+%29&relpos=3
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.tice.2015.06.001&locationID=1&categoryID=4&eid=2-s2.0-84938959137&issn=00408166&linkType=TemplateLinking&year=2015&zone=outwardlinks&origin=recordpage&dig=bd33fcf0c5b56098a2921786af324396&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdx.doi.org%2f10.1016%2fj.tice.2015.06.001&locationID=1&categoryID=4&eid=2-s2.0-84938959137&issn=00408166&linkType=ViewAtPublisher&year=2015&origin=recordpage&dig=b1964c91843556030495b3d185e7a8d5&recordRank=
https://www.scopus.com/citation/document.uri?origin=recordpage&view=&command=list&src=s&eid=2-s2.0-84938959137
https://www.scopus.com/authid/detail.uri?authorId=56684692900&amp;eid=2-s2.0-84938959137
https://www.scopus.com/authid/detail.uri?authorId=56685584400&amp;eid=2-s2.0-84938959137
https://www.scopus.com/authid/detail.uri?authorId=56685741900&amp;eid=2-s2.0-84938959137
https://www.scopus.com/authid/detail.uri?authorId=56685593300&amp;eid=2-s2.0-84938959137
https://www.scopus.com/authid/detail.uri?authorId=55285790600&amp;eid=2-s2.0-84938959137
https://www.scopus.com/authid/detail.uri?authorId=55656942400&amp;eid=2-s2.0-84938959137
https://www.scopus.com/authid/detail.uri?authorId=56685272700&amp;eid=2-s2.0-84938959137
https://www.scopus.com/authid/detail.uri?authorId=6602736795&amp;eid=2-s2.0-84938959137
https://www.scopus.com/authid/detail.uri?authorId=24336037900&amp;eid=2-s2.0-84938959137
mailto:munirahshaban@iium.edu.my
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-85013846369&citeCnt=9&noHighlight=false&sort=plf-f&src=s&st1=The+potential+of+3-dimensional+construct+engineered+from+&st2=&sid=F9B904ABC9D4FC4FF5F4490422CE7959.wsnAw8kcdt7IPYLO0V48gA%3a200&sot=b&sdt=b&sl=72&s=TITLE-ABS-KEY%28The+potential+of+3-dimensional+construct+engineered+from+%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=57193417212&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=55575428100&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=57193417569&zone=
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-85008953441&citeCnt=9&noHighlight=false&sort=plf-f&src=s&st1=The+potential+of+3-dimensional+construct+engineered+from+&st2=&sid=F9B904ABC9D4FC4FF5F4490422CE7959.wsnAw8kcdt7IPYLO0V48gA%3a200&sot=b&sdt=b&sl=72&s=TITLE-ABS-KEY%28The+potential+of+3-dimensional+construct+engineered+from+%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=57192906579&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=57192909700&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=56191382100&zone=
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-85005966722&citeCnt=9&noHighlight=false&sort=plf-f&src=s&st1=The+potential+of+3-dimensional+construct+engineered+from+&st2=&sid=F9B904ABC9D4FC4FF5F4490422CE7959.wsnAw8kcdt7IPYLO0V48gA%3a200&sot=b&sdt=b&sl=72&s=TITLE-ABS-KEY%28The+potential+of+3-dimensional+construct+engineered+from+%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=57188959263&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=8242575900&zone=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84938959137&src=s&origin=recordpage
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-84938959137
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84949810271&citeCnt=9&noHighlight=false&sort=plf-f&src=s&st1=The+potential+of+3-dimensional+construct+engineered+from+&st2=&sid=F9B904ABC9D4FC4FF5F4490422CE7959.wsnAw8kcdt7IPYLO0V48gA%3a200&sot=b&sdt=b&sl=72&s=TITLE-ABS-KEY%28The+potential+of+3-dimensional+construct+engineered+from+%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56509065800&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56685584400&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56685741900&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84940304161&citeCnt=9&noHighlight=false&sort=plf-f&src=s&st1=The+potential+of+3-dimensional+construct+engineered+from+&st2=&sid=F9B904ABC9D4FC4FF5F4490422CE7959.wsnAw8kcdt7IPYLO0V48gA%3a200&sot=b&sdt=b&sl=72&s=TITLE-ABS-KEY%28The+potential+of+3-dimensional+construct+engineered+from+%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55839664600&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56806301400&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=9640016200&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-50249172825&citeCnt=9&noHighlight=false&sort=plf-f&src=s&st1=The+potential+of+3-dimensional+construct+engineered+from+&st2=&sid=F9B904ABC9D4FC4FF5F4490422CE7959.wsnAw8kcdt7IPYLO0V48gA%3a200&sot=b&sdt=b&sl=72&s=TITLE-ABS-KEY%28The+potential+of+3-dimensional+construct+engineered+from+%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=24336037900&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=35239261900&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=16203000900&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-84938959137&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-84938959137&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-84938959137&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
https://www.scopus.com/sourceid/19057?origin=recordpage
https://www.scopus.com/search/form.uri?zone=TopNavBar&origin=recordpage
https://www.scopus.com/sources.uri?zone=TopNavBar&origin=recordpage
https://www.scopus.com/alert/form/MyAlerts.uri?zone=TopNavBar&origin=recordpage
https://www.scopus.com/results/docList.uri?listId=myList&origin=recordpage&zone=TopNavBar
javascript:void(0);
https://www.scival.com/
javascript:void(0);
https://www.scopus.com/customer/profile/display.uri
javascript:void(0);

