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BHK CELL GROWTH ON MICROCARRIERS IN A BIOREACTOR

Ronaldo Z. MENDONCA
Carlos A. PEREIRA *

ABSTRACT:. BHK21C13 an VERO cells were cultivated on microcarriers
in a b liters bioreactor. The BHK21C13 cell concentration increased gra-
dually to a peak of 1.5 x 108 cells/ml after 4 days of culture, and that
of VERO cells reached a peak of 5 x 10° cells/ml after 6 days of culture.
The BHK21C13 cells were shown to grow faster than VERO cells, and
after 4 days of culture, about 98% of microcarriers were totally covered
of BHK21C13 cells, when only about 35% of them were totally covered
of VERO cells. This procedure was found to be efficient to prepare the-
se cell cultures in concentrations high enough to allow its utilization as
a substract for virus growth and veterinarian or human vaccines pro-
duction.
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The BHK21 clone 13 (BHK21C13) cells have been used for the preparation of
several different vaccines of veterinary use, such as foot and mouth disease and
rabies. These cells can grow in suspension and bioreactors of large volumes have
been utilized by the veterinarian vaccine manufactors for its production?’.

A great diversity of cell cultures of mammalian 2341516 or gvian origin'® as well
as human diploid cell''? and heteroploid cell lines®7 are currently used today as
substract for human vaccine production. Montagnon et al 1984a and 1984h8.9
developed a large-scale methodology for VERO cell culture and production of vac-
cines in this cell line, which has been recommended by the World Health Organi-
zation as a substract for human vaccine production, such as rabies and
poliomielitis'®. Recently, Rifky, 1987 utilized a low capacity bioreactor of 5 liters,
allowing the preparation of VERO cell cultures in suspension, to vaccine production.
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It is of great interest, the standardization of simplified methods of cell cultures
to prepare vaccines for veterinarian as well as human use, suitable for developing
countries where high tecnology infrastructure is still not available and where several
viral diseases are usually endemic.

Microcarriers (Cytodex | — Pharmacia) at a concentration of 2 mg/ml were
washed three times in phosphate buffered saline (PBS) without Ca** and Mg™**
and autoclaved at 120°C for 30 minutes. After cooling at room temperature, they
were incubated with 200 ml of fetal calf serum (FCS) for 30 minutes. The cells
were then added and mantained at 37°C and 50 rpm.

BHK21C13 cells, obtained from the Instituto Pasteur, Sdo Paulo, Brasil, and VERO
cells obtained from the Pfizer Laboratories, Sdo Paulo, Brasil, were cultivated in
Leibovitz (L15) medium, supplemented with 2 mM of glutamine and containing
5% fetal calf serum (FCS). A cell bank prepared with these cells was used in all
the experiments. The cells were grown in monolayer cultures (Roux bottles) or
in suspension, using a Celligen Cell Culture System (New Brunswick Scientific
Co., Ltda.), with work capacity of 3.7 liters, containing 2mg/ml of microcarriers
(Cytodex | — Pharmacia). Suspensions of 8 x 104 cells/ml in L15 medium, and
5% FCS, were added to the bioreactor maintained at 37°C and 50 rpm. The
microcarriers were daily collected, observed at the microscope and the cells count-
ed in a Neubauer chamber.
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Fig. 1. Kinetics of BHK21C13 and VERO cell growth (A) and attachment (B) to microcarri-
ers in a 5 liters bioreactor. 2 mg/ml of microcarriers suspended in 3.7 liters of medium
in a bioreator, were inoculated with 8 x 10* BHK21C13 () or VERO cells { a ). The cul-
tures were performed at 37°C and 50 rpm and different times after, samples were taken,
the percents of microcarriers totally covered by cells were evaluated by microscopical ob-
servation, and the number of cells, expressed as Logw of cells/ml, was obtained by count-
ing the cells after separation from the microcarriers by trypsin treatment.
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As shown in Figure 1A, the BHK21C13 cell concentration increased gradually
to a peak of 1.5 x 108 cells/ml after 4 days of culture and remained high until day
7 of culture. The VERO cell growth paralleled that of BHK21C13 cells, but the cell
concentration was always lower, reaching a peak of 5 x 10° cells after 6 days of
culture. The data in figure 1B confirm that on figure 1A, showing that after 4 days
of culture about 98% of microcarriers were totally covered of BHK21C13 cells,
when only about 35% of microcarriers were totally covered of VERO cells. A high
percent (about 80%) of microcarriers totally covered of VERO cells were observed
only after 7 days of culture.

Different types of cell cultured vaccines have been padronized and used in sever-
al countries!10121417.08.19 "in order to replace those prepared in animal tissues,
which often continues to be used in developing countries. Recently-developed
vaccines can only be produced in cell cultures, which constitute a technology
that many countries are not able to easily acquire or develop, due to high costs
or lack of suitable infrastructure.

With the aim to develop a methodology that permits the establishment of cell
cultures, and consequently the production of vaccines for veterinarian or human
use, we carried on the technological studies presented in this paper. We describe
a methodology that permits the production of veterinarian vaccines with BHK21C13
cells, as well as human vaccines with VERO cells, in a small and simple to handle
bioreactor. This methodology is suitable for countries that do not dispose of high
infrastructure and where several diseases, that can be avoided by vaccination, are
endemic and the need of a local production of good vaccines is important.
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RESUMO: Ceélulas BHK21C13 e VERO foram cultivadas em microcarre-
gadores em um bioreator de b litros. A concentracdo de células BHK21C13
aumentou gradualmente atingindo um pico de 1.5 x 10° células/ml apds
4 dias de cultura, e a concentracio de células VERO alcancou um pico
de 5 x 10° células/iml apds 6 dias de cultura. As células BHK21C13 apre-
sentaram um crescimento mais rdpido do que o apresentado pelas célu-
las VERO, e apds 4 dias de cultura aproximadamente 98% dos
microcarregadores mostraram-se totalmente cobertos de células
BHK21C13, quando apenas aproximadamente 35% deles mostraram-se
totalmente cobertos de células VEROQ, Este processo mostrou-se eficiente
para o preparo destas culturas celulares em concentracdes altas o sufi-
ciente para permitir sua utilizacdo como substrato para o crescimento
de virus e producdo de vacinas para uso veterinario e humano.

UNITERMOS: Células BHK21C13, bioreator, microcarregador
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