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ABSTRACT KEYWORDS
Aim : toverify the potential of V EGF supplemented DMEM-HG ininducing VEGF,
chondrogenic differentiation of adipose derived MSCs Chondrogenic differentiation;
Experimental : Lipoaspiratederived cellswere cultured in 10% human AB MSC;
serum containing DMEM-HG that was supplemented by VEGF. Theculture Micromass,
was observed daily, and when the cells attached on the culture vessel, the Alcianblue.

medium was changed, and further medium changes were done every 2-3
days. Cell growth was observed, and cell characteristics were identified
morphologically with and without staining. After the primary culture (PO)
was 70% confluent, the cellswere detached and passaged. Passages were
done until passage 5. For every passage, seeding number, the day of the
first appearance of clones and micromasses and results of alcian blue
staining for every passage were noted. Mean and standard deviation
values of the day when the cells formed the first clone and when the first
micromass appeared were computed.

Result : VEGF supplemented human AB serum containing DMEM-HG
yielded first cloneson day 4.29+ 2.05, and first micromass on day 7.69 +
2.62, which was faster compared to the recently commercially available
chondrocyte differentiation medium.

Conclusion : the V EGF supplemented medium can be used asan dternative
simple induction mediafor faster chondrocyte differentiation.

© 2013 Trade SciencelInc. - INDIA

INTRODUCTION aresimilar to bone marrow derived M SCs, in term of

their morphol ogy, plastic adherent property, and differ-

Lipoaspirate-derived plastic adherent cellswere  entiation cgpacity. However, processed lipoaspirate, and
shown to bemesenchymal stem cells(MSCs), which  primary culture of lipoaspirate-derived M SCs bear
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CD34, dthough the CD34* cell number decreased and
finally almost disappeared after several passages™.
Stem cellsthat areenrichedin CD34 arewiddy usedin
regenerativemedicine, especidlyin myocardid infarc-
tionto promoteangiogenesig?. CD34 bearingstemcdls
arehematopoeitic and endothdid progenitors, and vas-
cular endothdid growthfactor (V EGF) containing me-
diumisusedto cultureand maintaintheendothelia lin-
eagecdls9.

Our preliminary study showed that processed
lipoaspirate from apatient that wascultured in VEGF
supplemented Dulbecco’s modified Eagle medium-high
glucose (DMEM-HG) formed clonesthat grew into
dome-likestructures (micromass), whichwerestained
blueby acian bluestaining®. Alcian blueiscommonly
used to stain cartilage matrix.

Therefore, theaim of this study wasto replicate
our previousresult and to ensure the possible use of
VEGF supplemented DMEM-HG in chondrogenic dif-
ferentiation of lipoaspirate-derived M SCs.

EXPERIMENTAL

Thisexperimenta descriptivestudy wasdoneinthe
Integrated Laboratory, Faculty of Medicine Univers-
tasIndonesia, from July to December 2012, and has
got an approva fromthe ethica committee of the Fac-
ulty of MedicineUniverstasindonesia Fvelipoaspirate
sampleswere obtained by tumescent liposuction from
aprivateclinicin Jakarta, after the patientssigned the
informed consent form. Before processing, the
lipoaspirates were kept in asteriletransport-medium
containing bottle at 4°C for no morethan 24 hours.

Lipoaspirateprocessing

Lipoaspirate wasfiltered and extensively washed
in phosphate buffered salinepH 7.4 (SigmaP3813) as
described previoudy. Thelipoaspiratewasthen digested
by 0.075% collagenasetype | (Gibco 17100-017) at
37°Cfor onehour, with agitation every 5 minutes. The
floating freelipidswerediscarded, and theinfranatant
wasfiltered through 2100 pm mesh filter, and centri-
fuged at 800g for 10 minutes®. The pellet wasresus-
pended and cultured in 10% human AB serum (Gibco
34005-100), penicillin/streptomycin (Gibco 15140-
122), and amphotericin B (JR Scientific 50701) con-
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taining DMEM-HG (Lonza15-604D) that was supple-
mented by VEGF (Invitrogen PHC9394). Howevey, if
thepellet appeared red, it was subjected to erythrocyte’s
lysisbuffer for 15 minutes, recentrifuged, resuspended,
and cultured.

Culture, passage, staining, and observation

Theculturesweredonein 12-wdl plates, and seed-
ing number wasvariable, depended ontheavailability
of viablecells. For primary cultures 170,000-275,000
viable cells, and for passages 7,000 — 25,000 viable
cdlswere seeded. Theculturewasobserved every day,
and when the cell sattached on the culturevessdl, the
medium waschanged, and further medium changeswere
doneevery 2-3 days. Cell growth was observed under
an inverted microscope, and cell characteristicswere
identified morphologicaly without staining, and some
by haematoxylin eosinand dcian bluestaining.

After the primary culture (PO) was 70% confluent,
the cellswere detached and passaged (subcultured).
Passages (subcultures) were done until passage5. Al
cultureswere done in duplo. One culturewasused to
be passaged, and the other was used to observe clone
and micromassformation. However, when the passaged
culture got contaminated, the culture that wasintended
for observation was harvested and passaged.

Datacollection and analysis

For every passage, seeding number, the day when
the cellsformed thefirst clone, the day when thefirst
micromass gppeared, and resultsof acian bluestaining
was noted and tabul ated. The mean and standard de-
viationvauesof avallabledataof theday whenthecdls
formed thefirst clone and when thefirst micromass
appeared were computed.

RESULTS

Oneof thefive samplesdid not grow on primary
culture, andfor passage-1 of that sample, thecellswere
collected fromaprimary culturein MesenCult (from
another study). Further, one samplewas contaminated
at passage-5 (both passages).

Four other samplesgrew well, and interconnecting
clones(Figure 1A) appeared at primary culturesof the
four samples, and a so at subsequent passages. After
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Sar =two inter connecting clones, arrow= micromass

Figurel: Passage-1, day-4, haematoxylin and eosin staining
(100x)

Sar=largeclone, arrow= lar ge micromass

Figure2(a) : Primary culture, day-21, unstained (100x)

Arrow=largemicromass

Figure2(b) : Primary culture, day-21, alcian blue staining
(100x)
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subculture, the passages did not show evenly spread-
ing monolayer growth, but formed cloneslikein pri-
mary cultures. Clones appeared faster when seeding
was uneven, which caused alot of cellsgatheredina
certain placeinthewell.

Some clones became thicker and formed dome-
likestructuresthat were covered by matrix (micromass)
(Figure 1, 2a, and 2b), such ashappened in chondro-
cytedifferentiation medium. Whenthechondrocyte-like
cdllswere passaged, someof the cdllsdid not attached,

TABLE 1: Chondrocytedifferentiation stages
Sample-passage Seeding Presence of

Presence of

number number cloneson day micromasseson day
S1-PC 171,200 4 7
S1-P1 24,700  Unnoticed 3
S1-P2 16,800  Unnoticed 5
S1-P3 7,200 1 9
S1-P4 13,200 2 2
S1-P5 18,000 8 15
S2-PC 176,400 6 Harvested day-6
S2-P1 24,000 4 6
S2-P2 21,280  Unnoticed 7
S2-P3 13,200 4 10
S2-P4 20,800 4 8
S2-P5 11,200  Unnoticed 8
S3-PC 270,400 Unnoticed 8
S3-P1 23,600 2 9
S3-P2 21,600  Unnoticed 6
S3-P3 12,250 7 9
S3-P4 22,000 2 9
S3-P5 22,800 Comd‘f'a;‘fgaed
S4-PC 209,600 5 7
$4-P1 20,800  Unnoticed 9
S4-P2 9,600 4 10
$4-P3 17,500 4 8
S4-P4 19,800 8 9
$4-P5 19,800 2 7
S5-PC 240,000 Did not grow
S5-P1 20,400 3 4
S5-P2 22,400 3 8
S5-P3 9,600 7 Harvested day-17
S5-P4 20,400 6 11
S5-P5 20,280 4 6
Mean+ SD 4.29+2.05 7.69+2.62

S= sample, PC= primary culture, P= passage, SD= standard
deviation
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but the attached cellswere still ableto grow and form
micromasses even until passageb.

All samples, which grew and did not get contami-
nated, formed micromasses, except for two cases; one
was harvested before the micromasswasformed (pri-
mary cultureon day 6 dueto contamination of the cul-
turethat wasintended to be passaged), and the other
was passage-3 that was harvested at day 17, which
wasregarded asunableto formmicromassTABLE 1.
Theindividua vaues, means, and standard deviations
of the seeding number, theday whenthecdlsinitialy
formed clones, the day when micromass appeared for
the5 samplescanbeseenin TABLE 1. All micromasses
appeared blueon acian bluestaining.

DISCUSSION

Alcianbluegtainingisaspecid stainingfor sulphated
glycosaminoglycans, such askeratan sulphatethat was
abundant in cartilage matrix, and will not stain mesen-
chymal stem cell matrix®. Asthe micromasseswere
stained bluewith Alcian blue staining, thecellsinthe
micromasseswere shown to produce cartilage matrix.
Thus, they must bechondrocytelineagecells.

However, itisnot known, whether theVEGF con-
taining medium caused differentiation of lipoaspiratede-
rived mesenchyma stemcdllsintochondrocyte-likecdlls
or benefited the chondrocyte progenitorsthat might be
present inthelipoaspirate, aslipoaspiratecontainsmyri-
adsof slemcdlsindifferent stages of differentiationl”.
Therefore, further detailed study in thistopic should be
performed.

The property of VEGF containing mediumtoin-
duce chondrogenic differentiation may be ussful in car-
tilage engineering for patientswho need cartilagere-
placement dueto cartilage damage, such asin osteoar-
thritis. In addition, it can be used for cosmetic pur-
poses, to engineer cartilage structures to enhance
patient’s appearance. However, before using VEGF
supplemented medium to provide chondrogenic cells
for patient’s purposes, further research to validate this
method is needed.

InusingM SCsfor regenerativemedicine, theM SCs
should becharacterized, including testing their differen-
tiation capacity. Capacity to differentiateinto cartilage
cellsisusually tested by micromassculturein chondro-
cytedifferentiation mediumi®, which containsvarious
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substances, which causesmediapreparation to be cum-
bersome. Further, themicromassneedsaround 21 days
to grow, and it should be either frozen™® or histologi-
caly processed®, followed by cutting by acryo or or-
dinary microtome, and finally stained®9. Thismethod
islaborious, and needsalong timeto provethediffer-
entiation capacity.

To date, chondrogenic differentiation mediumis
commercidly avalableether for micromasscultureina
conica tubefor histologicd staining®, orinamulti-well
platefor direct staining™ ¥, Thetimeneeded to grow
themicromass'? or cartilage spheroids* ismorethan
14 or 21 days, respectivelyo14,

Inour study, the micromasses devel oped between
day-3and-15 (7.69+ 2.62). Therefore, using VEGF
upplemented humanAB serum containing DMEM-HG
isafagter dternativeto therecently commercidly avail-
ablechondrocytedifferentiation mediumto developthe
micromass. Thetimeneeded to devel op themicromass
can be reduced, if the seeding is done unevenly (by
making spotsof concentrated cells). Further, whenitis
combined with direct staining of themicromasson the
culture vessel, such aswasdonein our study, itisa
faster and smpler method compared tothe histological
ganing method.

CONCLUSION

VEGF-supplemented humanAB serum containing
DMEM-HG can be used asan alternative simplein-
duction mediafor faster chondrocyte differentiation.
Further detailed study to €l ucidate whether the VEGF
containing mediuminducesdifferentiation of lipoaspirate
derived mesenchymal stem cellsinto chondrocyte-like
cells or benefits the chondrocyte progenitorsin the
lipoaspirate should be performed.
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