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Abstract: Cell culture requires a suitable medium and environment for in vivo conditions. 
Conditions are created by regulating temperature, pH, oxygen, CO2, osmotic pressure, 
surfaces to adhere to cells, nutrients, and vitamins, protection against toxic substances, 
hormones, and growth factors that regulate cell growth and differentiation. In general, good 
cell growth occurs at a pH of 7.0 - 7.6. Fetal Bovine Serum (FBS) is one of the supplement 
media to support cell growth. The purpose of this study was to determine the effect of using 
FBS supplementation with various concentrations on Vero cell culture media on DMEM 
(Dulbecco's modified eagle medium) media. Vero cell culture on DMEM media has been 
successfully carried out using FBS by observing its growth for 14 days. Vero cell culture 
process begins with the manufacture of media consisting of DMEM and FBS. The cell 
density of each well at 5% and 10% concentration media was 1017 cells/well. By varying 
the concentration of FBS in the culture medium, the difference in the number of cells 
produced can be observed under the microscope. The results showed that the number of 
Vero cells produced from DMEM media with 10% FBS concentration was higher than 5% 
FBS concentration. Thus, this study proves that the higher the concentration of FBS in the 
medium, the more it supports the cell growth process in the Vero cell culture process. 
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INTRODUCTION 

Vero cells are cells that were first taken from the kidney of an adult African 
green monkey Cercopithecus aethiops, Vero cells are one of the most common 
mammalian continuous cell lines used in research1,2,3. It is used as a positive 
control that represents normal cells in the human body and is often used in toxicity 
test studies because of its easy handling, unlimited replication capability, and easy 
replacement of frozen stock in case of contamination4. Cell culture relates to a 
mode of reproduction of dispersed cells. Cell culture requires a suitable medium 
and environment for in vivo conditions. Conditions are created by regulating 
temperature, pH, oxygen, CO2, osmotic pressure, the surface to adhere to cells, 
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nutrients, and vitamins, protection against toxic substances, hormones, and growth 
factors that regulate cell growth and differentiation.  

 
The serum is a biological fluid that is proven to support cell growth outside the 

body5. Fetal Bovine Serum (FBS) is one of the IVM medium supplements derived 
from fetal bovine blood which was frozen and collected aseptically. It is used to 
stimulate the growth of large amounts of tissue culture cells. Serum concentrations 
are needed to support cell growth. For best cell growth a concentration of 5% is 
usually used. The function of FBS as a growth factor, penicillin as an antibiotic, and 
fungizon as an antifungal. Generally, good cell growth occurs at a pH of 7-7.6. The 
growing medium also requires a buffer because of two conditions: the use of an 
open flask causing the entry of O2 which can increase the pH, and a high 
concentration of cells causing the production of  CO2 and lactic acid, which causes 
a decrease in the pH. Both of these conditions are faced by providing a buffer into 
the medium and the incubator CO2 flows from outside. The condition culture 
consisting of a medium, Growth Hormone concentration and use of CO2 incubator 
(old culture time) supports growth from follicular culture6. 

 
MATERIAL AND METHOD 
Research materials and tools 

Vero cell purchased from The European Collection of 
Authenticated Cell Cultures (ECACC). Dulbecco’s modified eagle medium 
(DMEM) purchased from Gibco that contains 4.5 g/L D-glucose, L-glutamine, and 
sodium pyruvate. FBS purchased from Gibco, and trypsin-
ethylenediaminetetraacetatic acid (Trypsin-EDTA). 
 
Medium Preparation and Cell Culture  

The Vero cell culture process begins with the making of a medium consisting 
of DMEM and FBS. In this study, variations in the concentration of FBS were 5% 
and 10% in 100 mL medium volume. Vero cells in the initial medium were observed 
to ensure their presence. Normal vero cells are like small leaves attached to the 
bottom of the flask, while dead cells are round and do not stick7.  

 
Figure 1. Vero Cell (Misra et al., 2010) 

After the presence of Vero cells was observed, the initial medium was removed 
and trypsin-EDTA was added to exfoliate the cells from the vial it is called the 
passage process8. The medium was added again to neutralize trypsin-EDTA then 
centrifuged to separate the Vero cell with other substances. The cells are taken a 
slight to be counted using a counting chamber and microscope which aims to 
determine the amount of cell dilution in a new medium. Finally, a new medium was 
added with concentrations of FBS is 5% and 10%9. Cell culture is the most popular 
method of virus propagation because of its high sensitivity. However, the need for 
high cost liquid nitrogen for cell line storage is one of the main limiting factors for 
its widespread use in developing countries. Freezer at -85ºC can be used as an 
alternative to liquid N2 for cell line preservation10. Respectively, then it was saved 
in a 6-well culture cell and incubated in a cell incubator. The cell density of each 
well in 5% and 10% concentration media were 1017 cells/well. Cells in the medium 
were incubated to observe cell growth for 14 days. To reduce the risk of 
contamination, almost all activities above are carried out a sterile, laminar flow 
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hood, make sure all equipment and solutions that come into contact with the cells 
are sterile, and use proper sterile technique when working in the hood. 
 
RESULTS AND DISCUSSION  

Vero cell growth in this study was observed on days 5, 7, 12, and 14 by 
comparing the approach to the number of Vero cells produced between the 
medium with 10% and 5% FBS. Cells can be in 3 states, namely being dividing 
(proliferative cycle), in a resting state (not dividing), and not dividing permanently. 
Vero cells that are dividing are found in several phases, namely mitosis (M), 
postmitotic (G1), DNA synthesis phase (S), and premitotic phase (G2) (Campbell 
and Farrell, 2003; Johnson dan Walker, 1999). At the end of the G1 phase there is 
an increase in RNA followed by the S phase which is the time of DNA 
replication11,12. After the S ends, the cell enters the premitotic phase (G2) with the 
following characteristics: the cell is tetraploid, contains twice as much DNA as other 
cells, and continues to synthesize RNA and proteins. During mitosis (phase M), 
protein and RNA synthesis decreases abruptly, and division into 2 cells occurs. 
After that, cells can enter interphase to re-enter the G1 phase, when cells 
proliferate or enter a resting phase (G0)13,14. Cells in the G0 phase that still have 
the potential to proliferate are called peak cells. So that the increase in the number 
of cells is cells that are in the proliferation cycle and G0 phase. The addition of 
serum will induce cells to reenter the cell cycle to the point of restriction for the next 
process15. The results of cell observation using a microscope are shown in figure 
2. 
FBS 
5% 

Day 5 

 

Day 7 

 

Day 12 

 

Day 14 
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10% 

Day 5 

 

Day 7 

 

Day 12 

 

Day 14 

 
Figure 2. Vero cell development at day 5, 7, 12 and 14. 

 
The figure shows that the more days, the number of cells contained in the 

medium are getting much and dense. Furthermore, there were differences in the 
approach number of cells produced from cultures with 10% and 5% FBS medium 
in DMEM. Vero cells produced by medium containing 10% FBS more than 5% FBS 
medium. This proves that the higher the concentration of FBS in the medium will 
support the growth of Vero cells in the culture process. 
 
CONCLUSION 

Based on the research, it can be concluded that the use of FBS in DMEM 
medium with concentrations of 5% and 10% effect the number of Vero cells 
produced in the culture process. Observations on cell growth on days 5, 7, 12, and 
14 using a microscope, proved that the number of cells increased day by day. 
Thus, from this study, it was reported that FBS 10% produced the most cells. 

 



Bella Niken Ikasari et al                                                                 Jurnal Teknologi Laboratorium 2 (2022) 73-77 

 
76 

AUTHOR’S CONTRIBUTION STATEMENT 
all authors have equal responsibility in the research and preparation of the 
manuscript. 
 
FUNDING INFORMATION 
- 
 
DATA AVAILABILITY STATEMENT 
The utilized data to contribute to this investigation are available from the 
corresponding author on reasonable request. 
 
DISCLOSURE STATEMENT 
The views and opinions expressed in this article are those of the authors and do 
not necessarily reflect the official policy or position of any affiliated agency of the 
authors. The data is the result of the author's research and has never been 
published in other journals. 
 
REFERENCE 
1. Ammerman NC, Beier-Sexton M, Azad AF. Growth and Maintenance of Vero 

Cell Lines. Curr Protoc Microbiol. 2008;11(1). 
doi:10.1002/9780471729259.mca04es11 

2. Cao S, Dong G, Tang J, et al. Development of a Vero cell DNA reference 
standard for residual DNA measurement in China. Hum Vaccines Immunother. 
2013;9(2):413-419. doi:10.4161/hv.22699 

3. Listyawati S, Sismindari S, Mubarika S, Murti YB, Ikawati M. Anti-Proliferative 
Activity and Apoptosis Induction of an Ethanolic Extract of Boesenbergia 
pandurata (Roxb.) Schlecht. against HeLa and Vero Cell Lines. Asian Pac J 
Cancer Prev. 2016;17(1):183-187. doi:10.7314/APJCP.2016.17.1.183 

4. Nor YA, Sulong NH, Mel M, Salleh HM, Sopyan I. The Growth Study of Vero 
Cells in Different Type of Microcarrier. Mater Sci Appl. 2010;01(05):261-266. 
doi:10.4236/msa.2010.15038 

5. Han ZB, Lan GC, Wu YG, et al. Interactive effects of granulosa cell apoptosis, 
follicle size, cumulus–oocyte complex morphology, and cumulus expansion on 
the developmental competence of goat oocytes: a study using the well-in-drop 
culture system. Reproduction. 2006;132(5):749-758. doi:10.1530/REP-06-
0055 

6. GOTO K, TAKUMA Y, OOE N, OGAWA K. In vitro development of bovine 
oocytes collected from ovaries of individual cows after in vitro fertilization. Jpn 
J Anim Reprod Jpn. Published online 1990. 

7. Marbawati D, Sarjiman S. Konsentrasi Aman Kurkumin dan PGV-0 terhadap 
Sel Vero Berdasarkan Hasil Uji Sitotoksik. J Kefarmasian Indones. 5(2):2015. 

8. Indonesia Society for Cancer Chemoprevention. Protokol In Vitro. Published 
online 2017. 

9. Comşa Ş, Cîmpean AM, Raica M. The Story of MCF-7 Breast Cancer Cell Line: 
40 years of Experience in Research. Anticancer Res. 2015;35(6):3147-3154. 

10. Mishra A, Chandiraseharan V, Jose N, Sudarsaman T. Chlorantraniliprole: An 
unusual insecticide poisoning in humans. Indian J Pathol Microbiol. 53(4):742. 
doi:10.4103/0972-5229.195718 

11. Rang HP, Dale MM, Rang HP, eds. Pharmacology. 5. ed. Churchill 
Livingstone; 2003. 

12. Dorée M, Hunt T. From Cdc2 to Cdk1: when did the cell cycle kinase join its 
cyclin partner? J Cell Sci. 2002;115(12):2461-2464. 
doi:10.1242/jcs.115.12.2461 

13. Murti H, Boediono A, Setiawan B, Sandra F. Regulasi Siklus Sel : Kunci Sukses 
Somatic Cell Nuclear Transfer. Cermin Dunia Kedoktera. 2007;34(6). 



Bella Niken Ikasari et al                                                                 Jurnal Teknologi Laboratorium 2 (2022) 73-77 

 
77 

14. Qu Z, MacLellan WR, Weiss JN. Dynamics of the Cell Cycle: Checkpoints, 
Sizers, and Timers. Biophys J. 2003;85(6):3600-3611. doi:10.1016/S0006-
3495(03)74778-X 

15. Jones SM, Kazlauskas A. Growth factor-dependent signaling and cell cycle 
progression. FEBS Lett. 2001;490(3):110-116. doi:10.1016/S0014-
5793(01)02113-5 

 


