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ARTICLE INFO Abstract

Background. Transplantation of chondrocytes is one of the methods for treatment of
Article History: articular cartilage defects. For this purpose, it is necessary to isolate these chondrocytes
Received: 13 Apr 2021 and expand in serum containing culture medium. Sera contain growth factors that are
Accepted: 28 Jul 2021 added to medium. Fetal bovine serum (FBS) is used for standard cell culture. However
ePublished: 12 Jan 2022 bovine proteins of FBS are accompanied with risk of host immune system reactions.

Therefore, it is necessary to replace FBS with human serum for clinical cases. In
Keywords: addition, infants have chondrocytes with high proliferation potency versus adults. In
Cellular Senescence, this study, the effects of FBS and human placental serum was investigated on
Chondrocytes, IGFI, P16, morphology and cellular senescence related genes expression of chondrocytes of infants.
Polydactyly, Serum Methods. Chondrocytes after isolation from polydactyly cartilage tissue samples, were

cultured in 10% FBS and human serum up to 5 passage. Human placental serum was
obtained from venous blood of embryonic surface of human placenta. Chondrocytes in
two culture medium were compared morphologically by inverted microscope. For
cellular senescence evaluation, relative expression of IGF1 and P16 genes were assessed
by quantitative real-time RT PCR.

Results. Proliferation of chondrocytes is markedly decreased in FBS groups in
comparison with human serum. In FBS containing medium, phenotypes of cells were
changed from spindle shape to flat appearance after five passages. The expression of
IGF1 and P16 genes are increased in chondrocytes grown in FBS containing medium

and it was significant about P16. Morphologic results were compatible with Real-time
RT PCR results.

Conclusion. Human placental serum has advantages such as high proliferation rate on
human chondrocytes, prevention from cellular senescence and immunological
problems in using cultured chondrocytes for cartilage tissue engineering.
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Extended Abstract

Background isolation of these cells from the tissue and their
Chondrocyte cell transplantation is one of the  proliferation in culture medium containing serum.

treatment approaches for articular cartilage injuries. ~ Serum is added to the culture medium for cell

Transplantation of chondrocytes requires the  growth due to its growth factors. Fetal bovine serum
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(FBS) is used in standard cell culture medium.
However, the bovine proteins in FBS probably
activate the immune system of host. Therefore, for
clinical cases, replacement of human serum with FBS
seems indispensable. Our hypothesis was that FBS
results in chondrocyte senescence. For this reason, in
this study cartilage samples were obtained from
children with a higher proliferative capacity and the
effect of FBS and human placenta serum on the
morphology and expression of associated genes was
investigated.

Methods

Extra finger disorder is called polydactyly and after
birth is surgically removed. The cartilage of this
waste tissue has high proliferative capacity than adult
cartilage. The cartilage was divided into small pieces.
The net weight of the samples was measured and
proteinase and collagenase 2 enzymes were
separately added to cartilage tissues. Samples were
then placed on the shaker. After isolation of
chondrocytes for tissue, cell suspension was cultured
in low glucose DMEM, 10% human of serum or FBS
and 1% penicillin and streptomycin. The
chondrocytes adhered to the bottom of the flask and
formed spindle shape. Proliferated cells were
passaged when they reached 70% confluency. In
passages 1 and 5, cells were cultured in two types
serum (Fetal Bovine Serum and Fetal human
Serum). Fetal human serum was collected from
human placenta blood near the origin of umbilical
cord. The blood samples were kept at 4° C for 4 h
without anti-coagulants and allowed to clot and then
centrifuged twice at 2500 r.p.m. for 10min, and pure
sera were aliquoted and stored at -20° C until use.
Proliferative potential of serums on chondrocytes
was compared. To evaluate the expression of cellular
senescence genes, mMRNA of chondrocytes was
extracted and after cDNA synthesis, Real Time RT
PCR was done. The relative gene expression was
calculated to housekeeping gene expression. For
statistical analysis, the data were presented as means
+SEM. Statistical differences between different
groups were tested by t test using Graph Pad Prism
software. P<0.05 was determined as significant. All

experiments were performed on three sets of
samples.

Results

In this study, it was observed that the first passage
chondrocytes in FBS had less growth rate than the
chondrocytes grown in human serum and the
morphology of the cells in human serum is spindle-
shaped. In the fifth passage, the proliferating spindle
chondrocytes fill the bottom of the flask. While flat
chondrocytes were observed in the medium
containing FBS with lower growth rate. During cell
passage, cells grown in culture medium containing
FBS were isolated later than cells grown in medium
containing human serum from the bottom of the cell
flask. The average doubling time of cells in culture
medium containing fetal bovine serum was 6 days
and in culture medium containing human serum
was 2 days.

In this study, the results of IGF1 gene expression
obtained by Real Time RT PCR technique depicted
that chondrocytes of groups containing FBS have a
high level of expression of senescence genes, but
their differences with groups containing human
serum have not significant variations. The
comparative expression of pl6INK4a gene in the
medium containing FBS was significantly increased
compared to the groups cultured in the medium
containing human serum in the fifth passage.

Conclusion

Human placenta serum has advantages such as faster
proliferation of human chondrocytes, prevention of
cellular aging and immunological problems in the
use of cultured chondrocytes for cartilage tissue
engineering. Hence, human serum could be better
than fetal bovine serum for supplementation. For
clinical purposes replacing FBS with human serum
seems to be a logical decision. The possible reasons
for the proliferative effects of human serum could
include the presence of plentiful growth factors in
the fetal serum. FGF-2, among placental growth
factors, is known to have a most powerful effect on
cell proliferation. This study shows that species
compatibility is necessary between serum and cell.
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