
INTRODUCTION

Mesenchymal stem cells (MSC) are characterized as undif-
ferentiated cells that possess high proliferative capacity and
capability to differentiate into other cell types, for example,
osteoblasts, chondroblasts, adipocytes (Pittenger et al.,
1999; Romanov et al., 2005; Kern et al., 2006; Kasten et
al., 2008; Secco et al., 2008), myocytes, cardiomyocytes
(Wakitani et al., 1995; Fukuda, 2001; Secco et al., 2008),
neurons (Kopen et al., 1999; Romanov et al., 2005) and
hepatocytes (Schwartz et al., 2002; Lee et al., 2004;
Taléns-Visconti et al., 2006) under the appropriate combi-
nation of growth factors and chemicals in vitro and in vivo.
Although bone marrow (BM) is considered to be one of the
main sources of MSC for research and clinical applications
and the majority of knowledge about MSC comes from BM
studies, since P. Zuk and her colleagues isolated MSC from
adipose tissue, the experimental use of adipose-derived
stem cells (ADSC) has increased rapidly. ADSC exhibit
fibroblast-like morphology and normal diploid karyotype.
They can be easily expanded in vitro, they are stable in
long-term culture and are able to withstand freezing/thaw-
ing procedure without losing multilineage potential (Rodri-
guez et al., 2005). It has been shown that ADSC can differ-
entiate into adipocytes, osteoblasts, chondroblasts,
hepatocytes, skeletal, smooth and cardiac muscle, endothe-

lial, hematopoietic, neuronal and epithelial cells (Fraser et
al., 2006; McIntosh et al., 2006). Compared to BM MSC,
ADSC are easier to isolate, carry lower donor site morbidity
(Kakudo et al., 2007) and there are less ethical and moral
concerns. Furthermore, fat reserves are highly available in
humans and stem cell harvest from one milliliter of adipose
tissue is 500-fold greater than that obtained from the same
amount of BM (Fraser et al., 2006). At present, there have
been successful attempts to use ADSC for treatment of bone
defects (Lendeckel et al., 2004), Crohn’s fistula (García-
Olmo et al., 2005) and soft tissue augmentation (Yoshimura
et al., 2008).

In most of the studies and clinical trials the cell culture me-
dium used for in vitro expansion of MSC has been supple-
mented with fetal bovine serum (FBS). The threats of prion
diseases and zoonoses from the FBS supplementation are
considered to be minimal (Doerr et al., 2003), but the great-
est concern is the immunogenicity of FBS proteins. It has
been shown that 108 MSC grown in the medium supple-
mented with 20% FBS carries 7–30 mg of FBS proteins,
which can lead to autoimmune reaction against the patient’s
own stem cells (Spees et al., 2004). One approach to this
problem could be the use of autologous serum (AS) instead
of FBS. Hence the aim of our study was to use AS for culti-
vation and propagation of ADSC and to investigate whether
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Human adipose tissue is known to be an attractive and readily available source of mesenchymal
stem cells (MSC), which are becoming increasingly popular for application in regenerative medi-
cine. Most of the protocols currently used for in vitro expansion of MSC include fetal bovine serum
(FBS) supplementation. When MSC are cultured in such a way for clinical applications this rises
concerns about immunogenicity of FBS proteins. A possible solution to this problem is the use of
autologous serum (AS) instead of FBS. In this study we investigated whether adipose-derived
stem cells (ADSC), cultivated in medium containing AS, maintain characteristics of MSC. The re-
sults show that the obtained ADSC were plastic adherent, rapidly dividing (doubling time 40 ± 4
hours), spindle-shaped cells with fibroblastoid morphology and exhibited normal karyotype. No
less than 95% of the obtained cells displayed MSC surface markers, including CD73, CD90 and
CD105, but showed no expression of the hematopoietic markers CD34 and CD45. ADSC cultured
in the presence of AS underwent in vitro differentiation into adipocytes, osteoblasts and chondro-
blasts, confirmed by Oil Red O, Alizarin Red S and Alcian Blue stains, respectively. These find-
ings suggest that ADSC may be expanded in the AS without the loss of characteristics of MSC.
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ADSC cultured in such conditions express surface markers
characteristic to MSC, and whether they can differentiate
into adipocytes, osteoblasts and chondroblasts. The ob-
tained results indicate that ADSC grown in the medium
supplemented with AS satisfy the minimal criteria of MSC
and differentiate into other cell types of mesodermal origin.

MATERIALS AND METHODS

Human adipose tissue from abdominal cavity, derived dur-
ing planned operation, and blood were collected after con-
sent was obtained from the patient in accordance to permit
No. 12 issued by the Latvian Central Medical Ethics Com-
mittee. Blood and tissue samples were processed within 4–5
hours after collection.

Preparation of autologous serum. 50 ml of blood was col-
lected and allowed to clot for 2 h at room temperature (RT).
The serum was collected, centrifuged at 1000 rpm for 5
min, aliquoted and stored at –20 °C.

Isolation and cultivation of ADSC. To obtain a stromal
vascular fraction (SVF) from adipose tissue, 2 ml of adipose
tissue was washed with phosphate-buffered saline (PBS)
(GIBCO/Invitrogen), scissored and treated with 0.3%
pronase (Calbiochem) for 1 h at RT with gentle rotation.
Enzyme activity was neutralized with DMEM/F-12 medium
(GOBCO/Invitrogen). The resulting mixture was centri-
fuged for 7 min at 1000 rpm to separate mature adipocytes
and connective tissue from the SVF pellet. The pellet was
suspended in the remaining fluid and filtered through 40 �m
mesh. After repeated centrifugation for 5 min at 1000 rpm
the cell pellet was treated with erythrocyte lysis buffer
(Sigma) for 3 min at +37 °C. Lysis of red blood cells was
stopped with DMEM/F-12 medium. The obtained cell sus-
pension was centrifuged as detailed above. The SVF pellet
was suspended in fresh cell medium (DMEM/F-12 contain-
ing 10% of autologous serum (AS), 2 mM L-glutamine
(Invitrogen), 20 ng/ml basic fibroblast growth factor (BD
Biosciences), and 100 u/ml : 100 �g/ml penicillin - strepto-
mycin (Invitrogen)) and seeded into a 75 cm2 tissue culture
flask. Cells were cultured at +37 °C, 5% CO2. The cells
were washed on the next day with PBS to remove
nonadherent cells. The remaining cell population was culti-
vated in medium (DMEM/F-12, 2 mM L-glutamine, 20
ng/ml basic fibroblast growth factor, and 100 u/ml : 100
�g/ml penicillin – streptomycin) supplemented with 10% of
AS for first 10 days and 5% of AS afterwards.

Karyotyping. Karyotyping of ADSC was performed at pas-
sage 3. The cells were treated with 10 �g/ml KaryoMAX
Colcemid (Invitrogen) for 30 min at +37 °C and detached
using 0.25% trypsin/versen (GIBCO/Invitrogen) solution
for 5 min at +37 °C. AmnioMAX II Complete Medium
(GIBCO/Invitrogen) was added to inactivate the trypsin and
the cell suspension was centrifuged for 5 min at 1000 rpm.
The resulting cell pellet was exposed to pre-warmed 1% so-
dium citrate solution for 45 min at +37 °C. After centri-
fugation for 5 min at 1000 rpm the cells were fixed three

times in cold methanol/acetic acid (3 : 1) for 20 min at -20
°C followed by repeated centrifugation as detailed above.
Three to four droplets of cell suspension in fixative were
transferred to wet microscope slides, air-dried and heated
for 1 h at +90 °C. Chromosomes were visualised by the
standard GTG-banding technique using 0.005% trypsin/
phosphate buffer (pH 6.8) solution for 1 min and 3%
Giemsa stain for 5 min. This analysis was performed in the
E. Gulbis laboratory.

Immunocytochemistry. After the third passage, ADSC
were plated onto eight well plastic chamber slides for
immunocytochemistry. After 48 h, the cells were washed
with PBS (+37 °C) and blocked in a 6% BSA (Sigma)/PBS
solution for 1 h at RT. Primary antibodies (mouse mono-
clonal anti-CD34 (Abcam), anti-CD45 (Millipore), anti-
CD73 (Invitrogen), anti-CD90 (Millipore) and anti-CD105
(Millipore)) were diluted in 1% BSA/PBS (1 : 100) and in-
cubated for 1.5 h at RT. After washing with 1% BSA/PBS,
secondary antibodies (anti-mouse IgG (Fab specific; FITC)
(Sigma) and anti-mouse IgM (Alexa Fluor 488) (Molecular
Probes/Invitrogen)) diluted in a 1% BSA/PBS (1 : 200)
were applied in dark for 1 h at RT. The cells were washed
with PBS and incubated with wheat germ agglutinin (Alexa
Fluor®633 conjugated) (Molecular Probes/Invitrogen) (10
�g/ml) for 10 min at RT. After repeated washing, the cells
were fixed with 3.7% formaldehyde (Sigma) for 20 min at
+37 °C. Cell nuclei were counterstained with DAPI (4
�g/ml) (Sigma) for 7 min. The samples were mounted in
ProLong Antifade reagent (Molecular Probes/Invitrogen)
and kept in dark for 12 h at +4 °C. A fluorescence micro-
scope DM 6000B (Leica) and laser scanning confocal sys-
tem TCS SP2 SE (Leica) were used for the analysis of ob-
tained samples.

In vitro differentiation of ADSC. After the third passage,
ADSC were differentiated into adipocytes, osteoblasts and
chondroblasts. To induce differentiation, ADSC were cul-
tured in the specific induction medium, as detailed in a Ta-
ble 1, according to the Invitrogen protocol (A10296, Ver-
sion A). Noninduced cells were maintained in a control
medium. Medium was changed every third or fourth day.

Adipogenic differentiation was confirmed on day 28 by
intracellular accumulation of lipid-filled vacuoles stainable
with Oil Red O (Sigma). Differentiated cells were fixed
with 10% formaldehyde (Sigma) for 1 h at RT and washed
with 60% isopropyl alcohol. After incubation in a 0.21%
Oil Red O solution for 10 min at RT, the cells were counter-
stained with hematoxylin (GILL No.3, Sigma-Aldrich) for 3
min.

Osteogenic differentiation was assessed on day 29 using
Alizarin Red S (Fluka) to detect calcified extracellular ma-
trix. Before staining, cells were fixed with 3.7% formalde-
hyde (Sigma) for 1 h at RT followed by staining with 2%
Alizarin Red S (pH 4.1 – 4.3) for 4 min.

For chondrogenic differentiation, the micromass culture
technique was used according to Invitrogen protocol
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(A10296, Version A). Briefly, 10 µl of cell suspension
(8x104 cells/ml) was plated into the center of each well and
cells allowed to attach for 2 h at +37 °C, 5% CO2. Then
chondrogenic differentiation or control medium was added.
After 29 days, cells were stained with Alcian Blue (Sigma)

at acidic pH to detect sulfated proteoglycans within extra-
cellular matrix and confirm chondrogenic differentiation.
Differentiated cells were fixed with 3.7% formaldehyde
(Sigma) for 1 h at RT and then stained with 1% Alcian Blue
(pH 2,5) for 30 minutes.

RESULTS

After 16 h of culture, a plastic-adherent cell population was
observed. Most of the cells were rounded, but few were
spindle-shaped cells with fibroblastoid morphology, charac-
teristic of MSC (Zuk et al., 2001; Romanov et al., 2005;
Kern et al., 2006), were also observed (Figure 1A). A day
later, practically all cells exhibited typical MSC morphol-
ogy (Figure 1B) and after eight days of growth, even mono-
layer of ADSC was formed (Figure 1C). The average cell
doubling time from third to tenth passage was 40 ± 4 h.

To test whether the obtained ADSC had any genetic abnor-
malities, after third passage karyotype analysis was per-
formed. The karyotype of normal man (46, XY) was de-
tected and changes in number or structure of chromosomes
were not detected (Figure 2).

Analysis of MSC surface markers after third passage by
immunocytochemistry showed that at least 95% of the
ADSC population expressed CD73 (ecto-5'-nucleotidase),
CD90 (Thy1) and CD105 (endoglin), but lacked expression
of CD34 and CD45 (Figure 3), which is consistent with pre-
vious reports (Zuk et al., 2002; Seo et al., 2005; Fraser et
al., 2006; Kern et al., 2006; Taléns-Visconti et al., 2006).
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T a b l e 1

MEDIA SUPPLEMENTATION USED FOR in vitro DIFFERENTIA-
TION OF ADIPOSE-DERIVED STEM CELLS

Medium

Adipogenic DMEM (high glucose)1, 10% FBS1, 2 mM L-glutamine2,
10 μg/ml human insulin2, 1 μM dexamethasone3, 100 μM
indomethacin3, 0.5 mM isobutyl-methylxanthine3, 5 μg/ml
gentamicin2

Osteogenic DMEM (low glucose, without L-glutamine and phenol
red)1, 10% FBS1, 2 mM L-glutamine2, 10 mM glyc-
erol-2-phosphate3, 100 nM dexamethasone3, 50 μM
L-ascorbic acid3, 5 μg/ml gentamicin2

Chondrogenic DMEM (low glucose, without L-glutamine and phenol
red)1, 2 mM L-glutamine2, 1x insulin-transferrin-sele-
nium-plus4, 50 μM L-ascorbic acid3, 40 ìg/ml L-proline3,
0.1 μM dexamethasone3, 10 ng/ml recombinant human
TGF-â32, 5 μg/ml gentamicin2

Control
(adipogenic)

DMEM (high glucose)1, 10% FBS1, 2 mM L-glutamine2,
5 μg/ml gentamicin2

Control
(osteogenic,
chondrogenic)

DMEM (low glucose)1, 10% FBS1, 2 mM L-glutamine2, 5
μg/ml gentamicin2

1 GIBCO/Invitrogen, 2 Invitrogen, 3 Sigma, 4 BD Biosciences

Fig. 1. Morphology of adipose-derived stem cells (ADSC). (A) ADSC on the next day after isolation. (B) ADSC two days after isolation. (C) Monolayer of
ADSC eight days after isolation.

Fig. 2. Karyotype of adipose-derived stem cells after third passage. Number of metaphases analysed – 16.
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Fig. 4. Colocalization of adipose-derived stem cell surface markers CD73, CD90, CD105 and wheat germ agglutinin (WGA); analysis of confocal laser scan-
ning microscopy.

Fig. 3. Expression of adipose-derived stem cell surface markers. (A) CD34 (B) CD45 (C) CD73 (D) CD90 (E) CD105 (F) negative control, secondary anti-
body only. Magnification 200×.



To verify that detected MSC markers are indeed on the sur-
face of the cells, plasma membrane of ADSC was simulta-
neously labeled with wheat germ agglutinin (WGA) conju-
gated with Alexa Fluor®633. As shown in Figure 4, exact
colocalisation of surface markers and WGA was observed
indicating that CD73, CD90 and CD105 are found on the
plasma membrane.

To test whether ADSC cultivated in a medium supple-
mented with AS exhibit multilineage potential, after third
passage, cells were differentiated into adipocytes, osteo-
blasts and chondroblasts.

When ADSC were treated with adipogenic induction me-
dium, the fibroblastoid morphology in the fraction of cells
changed already after a week of differentiation. These cells
were flattened and broadened and significant accumulation
of intracellular lipid droplets was also observed. During dif-

ferentiation, the amount of such cells and the size and the
quantity of intracellular lipid-filled vacuoles increased rap-
idly. To confirm adipogenic differentiation after 28 days,
Oil Red O stain was performed. Intracellular lipid droplets
of differentiated cells accumulated Oil Red O indicating a
mature adipocyte phenotype (Figure 5A-B). Cells cultivated
in a control medium did not show signs of adipogenic dif-
ferentiation (Figure 5C).

To differentiate ADSC into osteoblasts, the cells were culti-
vated in osteogenic medium for 29 days. To assess osteo-
genic differentiation, Alizarin Red S was used. This dye
stains calcium deposits within mineralised extracellular ma-
trix produced by osteoblasts (Tapp et al., 2009). Red stain-
ing indicated the formation of calcified extracellular matrix
(Figure 6) and confirmed capability of ADSC to differenti-
ate into osteoblasts. Two types of Alizarin Red S staining
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Fig. 5. Adipose-derived stem cells (ADSC) differentiated towards adipogenic lineage. (A, B) Detection of lipids with Oil red O in the differentiated cells. (C)
ADSC in a control medium. The cells counterstained with hematoxylin.

Fig. 6. Adipose-derived stem cells (ADSC) differentiated towards osteogenic lineage. (A, B) Detection of calcified extracellular matrix with Alizarin Red S
in the differentiated cells. Two types of staining are shown. (C) ADSC in a control medium.

Fig. 7. Adipose-derived stem cells (ADSC) differentiated towards chondrogenic lineage. (A, B) Detection of sulfated proteoglycans with Alcian Blue in the
differentiated cells. Initial and newly formed cell aggregates are shown. (C) ADSC in a control medium.



were observed in differentiated cells. One part of the cells
had lighter and smoother staining (Figure 6A) but other
cells were surrounded by dense, intensive and circular stain
(Figure 6B). This difference might indicate distinct stages
of differentiation. Red staining was not observed in the con-
trol cells (Figure 6C).

Chondrogenic differentiation was induced using micromass
culture technique. High-density micromass culture ensure
effective condensation of cells, considered to be a critical
stage in the initiation of chondrogenic differentiation
(Handschel et al., 2007). After 29 days of differentiation,
the cells were stained with Alcian Blue under acidic condi-
tions to detect sulphated mucopolysaccharides characteristic
to extracellular matrix of chondroblasts (Lev and Spicer,
1964; Zuk et al., 2001).

Micromass culture of ADSC resulted in the formation of
dense aggregates of cells. After ADSC were incubated for
three days in a chondrogenic medium, new cells started to
grow out of the nodule. During the chondrogenic differenti-
ation, these cells proliferated rapidly and started to con-
dense forming new, smaller cell aggregates. In control me-
dium cells did not form aggregates and intense cell growth
and condensation were not observed. The initial and newly
formed cell aggregates in the chondrogenic medium were
Alcian Blue positive (Figures 7A, 7B), indicating the pres-
ence of sulfated proteoglycans within the extracellular ma-
trix. Weak Alcian Blue staining was also observed in the
control medium, although the morphology of the cells radi-
cally differed from the cells subjected to the chondrogenic
differentiation (Figure 7C).

DISCUSSION

MSC are usually cultivated in vitro in a medium supple-
mented with FBS. It is known that addition of FBS to the
medium is important for MSC proliferation, as it provides
them with many essential factors, such as hormones, sub-
strate-attachment molecules, binding molecules for the
transport and nutrients. FBS may also play a significant, but
fully undefined role in the selection of MSC among the dif-
ferent cell types present in a primary cell culture. However,
research suggests that proliferation and differentiation of
MSC may depend on the quality and source of FBS
(Lennon et al., 1996) and the same can be referred to the
use of human AS for the expansion of MSC. Several studies
have compared the effect of FBS and AS on the prolifera-
tion of bone marrow MSC. Some authors have shown that
cells proliferate more efficiently in medium supplemented
with FBS compared to AS (Kuznetsov et al., 2000). Others
report no significant difference (Yamamoto et al., 2003). It
has also been reported that MCS proliferate faster
(Shahdadfar et al., 2005; Mizuno et al., 2006; Nimura et al.,
2008), but differentiate more slowly in AS than in FBS
(Shahdadfar et al., 2005). These contradictions may result
from serum dose differences, from variation among donor
sera (Nimura et al., 2008) or from distinctive harvest sites
of bone marrow (Akintoye et al., 2006).

In our study, we showed that ADSC cultured in medium
supplemented with 5% AS (10% first 10 days) could be eas-
ily and effectively propagated without the loss of specific
surface markers of MSC and multipotency. The obtained
ADSC exhibited fibroblast-like morphology, typical to
MSC (Zuk et al., 2001; Romanov et al., 2005; Kern et al.,
2006) and had normal karyotype.

Immunocytochemistry revealed that ADSC express the sur-
face markers CD73, CD90 and CD105 but do not express
CD34 and CD45, which is in accordance with other re-
search results (Zuk et al., 2002; Seo et al., 2005; Fraser et
al., 2006; Kern et al., 2006; Taléns-Visconti et al., 2006).
Each of the above mentioned surface markers can be found
on different types of cells and neither of them is unique to
MSC. Currently, there is a lack of a specific marker that
would allow to detect exclusively MSC. Therefore, a group
of markers is needed to verify identity of the isolated cell
population. We have analysed the batch of three positive
and two negative surface markers considered to be a mini-
mum to define human MSC (Dominici et al., 2006). Con-
flicting data can be found regarding the expression of CD34
by ADSC. CD34 is known as a marker of hematopoietic
stem and progenitor cells but it is also expressed in vascular
endothelial cells and their precursors (Fina et al., 1990).
Our results show no expression of CD34 and are in accor-
dance with previous reports (Zuk et al., 2002) while others
have reported higher levels of expression of CD34
(Gronthos et al., 2001; Festy et al., 2005). This dissimilarity
may be due to the epitope recognised by the anti-CD34 anti-
bodies and stage or growth phase of the cell culture
(Romanov et al., 2005; Fraser et al., 2006).

ADSC, grown in the medium supplemented with AS, differ-
entiated into adipocytes, osteoblasts and chondroblasts in
the presence of lineage-specific induction factors.
Adipogenic differentiation was confirmed with Oil Red O
stain, showing that at least 50% of ADSC were differenti-
ated into mature adipocytes. Since differentiation is a grad-
ual process and apparently does not happen equally in all
cells (the size and the quantity of lipid-filled droplets are
various in differentiated cells (Figure 5B)), then further cul-
tivation in the adipogenic medium could yield in a higher
efficiency of differentiation. The same may be truth about
osteogenic differentiation. Alizarin Red S staining of
ADSC, cultured in osteogenic medium, revealed that the
cells were in different stages of differentiation — more dif-
ferentiated the cell have a more calcified extracellular ma-
trix resulting in a more pronounced stain (Figures 6A and
6B). Chondrogenic differentiation was determined with
Alcian Blue stain, which showed the presence of sulfated
mucopolysaccharides. Light blue staining was also observed
in the control cells. One possible explanation for this could
be the pH of the staining reaction. At pH 2.5 not only
sulphated, but also carboxyl groups containing muco-
polysaccharides stain with Alcian Blue (Lev and Spicer,
1964). The main difference between the cells cultured in the
differentiation and control media was the growth of the
cells. ADSC grown in the chondrogenic medium condensed
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and formed new cell aggregates in a distinct manner, indi-
cating the formation of a well-organized structure. In the
control cells no such growth was observed.

The obtained results indicated that ADSC can be effectively
cultured and expanded in the presence of AS. Such culture
conditions do not influence the expression of characteristic
MSC markers and ability to differentiate into adipocytes,
osteoblasts and chondroblasts. The use of AS, instead of
FBS, makes cultivation of MSC for therapeutic use possible
without the risk of xenogeneic immune responses caused by
animal proteins.
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NO TAUKAUDIEM IZDALÎTAS CILMES ÐÛNAS, KURAS KULTIVÇTAS BAROTNÇ AR AUTOLOGO SERUMU, SAGLABÂ
MEZENHIMÂLO CILMES ÐÛNU ÎPAÐÎBAS

Cilvçka taukaudi ir viegli pieejams un vçrtîgs mezenhimâlo cilmes ðûnu (mesenchymal stem cells, MSC) avots, un to pielietojums
reìeneratîvajâ medicînâ arvien palielinâs. Lielâkâ daïa protokolu, kas paðlaik tiek izmantoti MSC pavairoðanai in vitro, satur fetâlo teïa
serumu (fetal calf serum, FCS). Ðâdi kultivçtas MSC, kuras paredzçtas klîniskiem mçríiem, rada baþas par FCS proteînu imunogenitâti. Lai
no tâ izvairîtos, FCS vietâ var izmantot autologo serumu (AS). Ðajâ darbâ mçs pçtîjâm, vai no taukaudiem iegûtâs cilmes ðûnas (adi-
pose-derived stem cells, ADSC), kuras tiek kultivçtas barotnç ar AS, saglabâ MSC îpaðîbas. Rezultâti râda, ka iegûtâs cilmes ðûnas bija
plastmasas adherentas, vârpstveida ðûnas ar fibroblastiem lîdzîgu morfoloìiju un normâlu kariotipu, tâs strauji dalîjâs (dubultoðanâs laiks 40
± 4 stundas). Vismaz uz 95% no iegûtajâm ðûnâm tika detektçti MSC virsmas maríieri CD73, CD90 un CD105, bet netika detektçti tâdi
hematopoçtisko ðûnu maríieri kâ CD34 un CD45. ADSC, kuras kultivçtas barotnç ar AS, diferenciçjâs in vitro par adipocîtiem,
osteoblastiem un hondroblastiem, ko apliecinâja diferenciçto ðûnu krâsoðana ar Oil Red O, Alizarin Red S un Alcian Blue. Iegûtie rezultâti
râda, ka ADSC var tikt pavairotas barotnç ar AS bez MSC raksturîgo iezîmju zuduma.
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