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Organism: Cercopithecus aethiops

Tissue: kidney

Disease: normal

Age: adult

Morphology: epithelial

Growth Properties: adherent

Cytogenetic Analysis: This is a cell line with the hypodiploid chromosome count. The modal chromosome

number was 58 occurring in 66% of cells. In most cells, over 50% of the chromosomes in each cell

complement belonged to structurally altered marker chromosomes. Normal A3, A4, B4, and B5 were absent;

B2, B3 and B7 were occasionally paired; and B9, C1 and C5 were mostly paired. The rate of cells with higher

ploidies was 1.7%. Other chromosomes were mostly present in single copy.

Refer to the Certificate of Analysis for batch­specific test results.

ATCC highly recommends that protective gloves and clothing always be used and a full face mask always be

worn when handling frozen vials. It is important to note that some vials leak when submersed in liquid nitrogen

and will slowly fill with liquid nitrogen. Upon thawing, the conversion of the liquid nitrogen back to its gas

phase may result in the vessel exploding or blowing off its cap with dangerous force creating flying debris.

1.  Check all containers for leakage or breakage.

2.  Remove the frozen cells from the dry ice packaging and immediately place the cells at a temperature

below ­130°C, preferably in liquid nitrogen vapor, until ready for use.

To insure the highest level of viability, thaw the vial and initiate the culture as soon as possible upon receipt. If

upon arrival, continued storage of the frozen culture is necessary, it should be stored in liquid nitrogen vapor

phase and not at ­70°C.  Storage at ­70°C will result in loss of viability.

1.  Thaw the vial by gentle agitation in a 37°C water bath. To reduce the possibility of contamination, keep

the O­ring and cap out of the water. Thawing should be rapid (approximately 2 minutes).

2.  Remove the vial from the water bath as soon as the contents are thawed, and decontaminate by

dipping in or spraying with 70% ethanol. All of the operations from this point on should be carried out

under strict aseptic conditions.

3.  Transfer the vial contents to a centrifuge tube containing 9.0 mL complete culture medium and spin at

approximately 125 x g for 5 to 7 minutes. Discard supernatant.

4.  Resuspend the cell pellet with the recommended complete medium and dispense into a 25 cm2 culture

flask.  It is important to avoid excessive alkalinity of the medium during recovery of the cells.  It is

suggested that, prior to the addition of the vial contents, the culture vessel containing the complete

growth medium be placed into the incubator for at least 15 minutes to allow the medium to reach its

normal pH (7.0 to 7.6).

5.  Incubate the culture at 37°C in a suitable incubator.  A 5% CO2 in air atmosphere is recommended if

using the medium described on this product sheet.

The flask was seeded with cells (see specific batch information) grown and completely filled with medium at

ATCC to prevent loss of cells during shipping.

1.  Upon receipt visually examine the culture for macroscopic evidence of any microbial contamination.

Using an inverted microscope (preferably equipped with phase­contrast optics), carefully check for

any evidence of microbial contamination.  Also check to determine if the majority of cells are still

attached to the bottom of the flask; during shipping the cultures are sometimes handled roughly and

many of the cells often detach and become suspended in the culture medium (but are still viable).

2.  If the cells are still attached, aseptically remove all but 5 to 10 mL of the shipping medium. The

shipping medium can be saved for reuse.  Incubate the cells at 37°C in a 5% CO2   in air atmosphere

until they are ready to be subcultured.

3.  If the cells are not attached, aseptically remove the entire contents of the flask and centrifuge at
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Product Sheet

Vero (ATCC® CCL­81™)

Please read this FIRST

 
Storage Temp.

liquid nitrogen

vapor phase

  Biosafety Level

1

Intended Use

This product is intended for research use only. It is not

intended for any animal or human therapeutic or

diagnostic use.

Complete Growth Medium

The base medium for this cell line is ATCC­formulated

Eagle's Minimum Essential Medium, Catalog No. 30­

2003. To make the complete growth medium, add the

following components to the base medium: fetal bovine

serum to a final concentration of 10%.

Citation of Strain

If use of this culture results in a scientific publication, it

should be cited in that manuscript in the following

manner: Vero (ATCC® CCL­81™)

American Type Culture Collection

PO Box 1549

Manassas, VA 20108 USA

www.atcc.org

800.638.6597 or 703.365.2700

Fax: 703.365.2750

Email: Tech@atcc.org

 

Or contact your local distributor

http://www.atcc.org
mailto:Tech@atcc.org
http://www.atcc.org
mailto:Tech@atcc.org


125 x g for 5 to 10 minutes.  Remove shipping medium and save.  Resuspend the pelleted cells in 10

mL of this medium and add to 25 cm2 flask.  Incubate at 37°C in a 5% CO2 in air atmosphere until cells

are ready to be subcultured.

Volumes are given for a 75 cm2 flask. Increase or decrease the amount of dissociation medium needed

proportionally for culture vessels of other sizes. Corning® T­75 flasks (catalog #430641) are recommended

for subculturing this product.

1.  Remove and discard culture medium.

2.  Briefly rinse the cell layer with 0.25% (w/v) Trypsin­ 0.53 mM EDTA solution to remove all traces

of serum that contains trypsin inhibitor.

3.  Add 2.0 to 3.0 mL of Trypsin­EDTA solution to flask and observe cells under an inverted

microscope until cell layer is dispersed (usually within 5 to 15 minutes).

Note: To avoid clumping do not agitate the cells by hitting or shaking the flask while waiting for

the cells to detach. Cells that are difficult to detach may be placed at 37°C to facilitate dispersal.

4.  Add 6.0 to 8.0 mL of complete growth medium and aspirate cells by gently pipetting.

5.  Add appropriate aliquots of the cell suspension to new culture vessels.

6.  Incubate cultures at 37°C.

Subcultivation Ratio: A subcultivation ratio of 1:3 to 1:6 is recommended

Medium Renewal: 2 to 3 times per week

Complete culture medium described above supplemented with 5% (v/v) DMSO. 

          Cell culture tested DMSO is available as ATCC® Catalog No. 4­X.

References and other information relating to this product are available online at www.atcc.org.

Appropriate safety procedures should always be used with this material. Laboratory safety is discussed in

the current publication of the Biosafety in Microbiological and Biomedical Laboratories from the U.S.

Department of Health and Human Services Centers for Disease Control and Prevention and National Institutes

for Health.

ATCC Warranty

ATCC® products are warranted for 30 days from the date of shipment, and this warranty is valid only if the

product is stored and handled according to the information included on this product information sheet. If the

ATCC® product is a living cell or microorganism, ATCC lists the media formulation that has been found to be

effective for this product. While other, unspecified media may also produce satisfactory results, a change in

media or the absence of an additive from the ATCC recommended media may affect recovery, growth and/or

function of this product. If an alternative medium formulation is used, the ATCC warranty for viability is no

longer valid.

Disclaimers

This product is intended for laboratory research purposes only. It is not intended for use in humans.

While ATCC uses reasonable efforts to include accurate and up­to­date information on this product sheet,

ATCC makes no warranties or representations as to its accuracy. Citations from scientific literature and

patents are provided for informational purposes only. ATCC does not warrant that such information has been

confirmed to be accurate.

This product is sent with the condition that you are responsible for its safe storage, handling, and use. ATCC

is not liable for any damages or injuries arising from receipt and/or use of this product. While reasonable effort

is made to insure authenticity and reliability of materials on deposit, ATCC is not liable for damages arising from

the misidentification or misrepresentation of such materials.

Please see the enclosed Material Transfer Agreement (MTA) for further details regarding the use of this

product. The MTA is also available on our Web site at www.atcc.org

Additional information on this culture is available on the ATCC web site at www.atcc.org.

© ATCC 2018. All rights reserved. ATCC is a registered trademark of the American Type Culture Collection. [08/29]
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Abstract

A new rabies vaccine was developed from Vero cells adhered to microcarriers, cultivated in a bioreactor in serum-free medium and infected
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ith the PV/VERO-Paris rabies virus strain. The viral suspensions were concentrated by tangential filtration, purified by chrom
nd inactivated with�-propiolactone. In immunogenicity studies performed in mice immunized with three doses of the new vaccin
atches) and the commercial Verorab and HDCV, mean titers of neutralizing antibodies of 10.3–34.6, 6.54 and 9.36 IU/ml we
espectively. The vaccine presented stability during 14 months at 2–8◦C, 30 days at 37◦C and 8 h at 45◦C. The use of serum-free mediu
acilitated the downstream process leading to residual cellular DNA values <22.8 pg per dose of vaccine in all produced batches. T
mmunogenicity induced in mice by this vaccine, the degree of purity of the product, the high antigen yield and the reduction of t
he product due to the virus production and purification processes, makes this technology very important for countries where rab
great public health problem.
2004 Elsevier Ltd. All rights reserved.
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. Introduction

Rabies is a worldwide fatal disease and represents a
evere public health problem in developing countries.
omestic animals, mainly dogs and cats, or wild animals

bats, monkeys and foxes) are important virus reservoirs
nd transmit this disease to human and animals of great
conomical interest, such as cattles, horses and others[1].

The World Health Organization notified that in 1998, in
he whole world 32,451 human deaths due to rabies occurred
nd 7,576,323 people received post-exposure treatment[2].

n Brazil, from 1988 to 1997 there were 452 reported human
abies deaths, with a yearly mean of 342,830 people exposed
o rabies suspect animals. The dog was the main transmitter

∗ Corresponding author. Tel.: +55 11 3726 7222; fax: +55 11 3726 7222.
E-mail address:galinajr@uol.com.br (N.M. Frazatti-Gallina).

of the disease (72.1%), followed by the bat (11.1%),
(4.6%), fox (2%), monkey (1.5%), other animals (1.6
and in 7.1% the transmitting species was not ident
[3]. For post-exposure treatment and immunization of
professionals at risk (pre-exposure scheme) in this co
approximately 2,500,000 vaccine doses are used per
Fuenzalida & Palacios type[4] and cell culture vaccines.

The Butantan Institute started the production of hu
rabies vaccine in 1957 with the Semple-type[5]. The pro-
duction of the vaccine in suckling mouse brain (Fuenza
& Palacios type) was introduced in 1964 and the pro
was modified in 1987, with the introduction of a filtrati
to reduce the brain tissue present in the product[6]. This
vaccine, although being immunogenic, may cause se
adverse neurological reactions, due to antibodies prod
against myelin or other substances of the animal ner
tissue present in the product[7].

264-410X/$ – see front matter © 2004 Elsevier Ltd. All rights reserved.
oi:10.1016/j.vaccine.2004.06.014
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Since the appearance of the first rabies vaccine with Pas-
teur in 1885, many others were developed using different
substrates for virus cultivation (animal brains; avian embryos;
primary mammalian cells, human diploid cell or Vero cells),
the antigen type and the route of administration[8–18].

Among the vaccines for human use produced in cell cul-
tures, recognized by the WHO, there is the Purified Vero
Rabies Vaccine (Verorab) produced in Vero cells infected
with rabies virus. These cells were established in Japan from
the kidney of a normal adult African green monkey (Cerco-
pithecus aethiops) [19]. A cell bank was established for the
production of human vaccines in 1979[10,20]. Extensive re-
search was carried out to evaluate the oncogenic potential of
the continuous lines. Vero cells showed to be free of onco-
genic properties, not presenting risks to man when used as
substrate in the production of vaccines[21–24]. The use of
these cells allows also the large-scale production of vaccines
using microcarriers and cultures in bioreactors[10,18].

Culture media, such as modified Eagle MEM, Leibovitz
and others are used for the cultivation of Vero cells adhered
to microcarriers in the production of viral suspensions. Sup-
plementation of these media with fetal bovine serum, human
or bovine albumin is necessary for the cellular growth in the
bioreactor.

However, the use of serum in the cultures presents some
d nsitiv-
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2.2. Rabies virus

The seed and working banks were prepared with rabies
virus suspensions obtained from Vero cells, cultivated in T-
flasks (350 cm2) and infected with fixed PV Pasteur virus
(PV/RV/VERO Stock I-Pasteur, Paris). These banks were
submitted to control tests such as viral identity, titration in
BHK-21 cells[38], the absence of mycoplasma, fungi, bac-
teria and other adventitious agents[39].

2.3. Culture medium

Serum-free VP-SFM medium (GIBCO—Cat. no.
1168—Invitrogen Corporation) with 4 mMl-glutamine was
used for the production of rabies virus in the bioreactor.

2.4. Cell culture system and viral infection

Cell cultures performed initially in 350 cm2 T-flasks were
inoculated into a bioreactor (Celligen-New Brunswick) of
3.7 l working volume, at a proportion of 16 cells per micro-
carrier (Cy todex 3-Pharmacia) with the initial seeding of 2.5
× 105 cell ml−1. After 4 days of cellular cultivation in VP-
SFM medium, the cells were infected with PV rabies virus
(multiplicity of infection = 0.08).
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isadvantages, such as the potential to induce hyperse
ty [25,26], the variability of the serum batches and the po
le presence of contaminants (bacteria, fungi, mycopla
ovine viruses, etc.) and the high cost of a good quality s

27]. There are some culture media formulated without
uman or animal derived components, designed to su

he serum-free growth of several cell lines of interest in v
roduction and biotechnology[28–34].

Data obtained with serum-free VP-SFM medi
GIBCO) showed that its use increases the cellular de
nd rabies virus replication, decreases the possibility of

amination due to serum and reduces the time required
roduction cycle in the bioreactor, thus minimizing the c
f the product[34].

In this paper, we describe a methodology for the
uction of human rabies vaccine, prepared with rabies
uspension obtained from infected Vero cells cultivated
erum-free medium in the bioreactor.

. Materials and methods

.1. Cell lines

Cell banks (seed and working) used were made from
ells originated from passage 124 of the American T
ell Collection (VERO-ATCC-CCL81), tested according
HO requirements for cell lines[35]: the absence of fung

acteria, mycoplasmas[36] and other adventitious agen
etermination of the karyotype and lack of tumorigeni

37]. The banks were stored at−180◦C.
The harvests of the culture supernatant were carrie
days after the virus inoculation and four times at in

als of 24 h. During the whole process, culture condit
ere maintain at 60 rpm, pH = 7.15 and 5% of disso
xygen. Only the temperature varied form 36.5◦C in the cel-

ular growth phase of culture to 34◦C after virus inoculatio
34].

.5. Concentration, purification and inactivation

Viral suspensions harvested from the bioreactor
larification in membranes (0.45�m) and concentratio
y tangential filtration (Pellicon-Millipore System, 10 k
assette) were purified by ion exchange chromatogr
DEAE–Cellulose resin, Sigma) and inactivated with�-
ropiolactone (1:4000). Samples were taken during the
ess for quality control tests: checking for the absenc
dventitious agents, antigen titration in BHK21 cells, id

ity, verifying of viral inactivation, potency, protein conce
ration, detection of residual cellular DNA and SDS–PA
o determine purity.

.6. Vaccine preparation

The purified harvests were diluted in phosphate buff
aline solution to present a potency of 8.0 IU (Internati
nits) per dose. After the dilution, 1% of human album

Octapharma) and thimerosal (1:10,000) were added.
accine batches were packed in boxes with 10 vials of
ose. Samples of these vials were used for potency, ad

ious agents, safety, stability and immunogenicity tests.
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2.7. Detection of residual cellular DNA

The slot/blot hybridization technique was used to verify
the amount of residual Vero cellular DNA. This method is
sensitive to detect <15 pg for standard curves using fluores-
cent probe prepared by random prime labeling and Gene Im-
ages CDP-Star detection module (Amersham Life Science
RPN-3510)[40–42].

2.8. Potency of the vaccine

The potency of the vaccine was tested according to the NIH
(National Institutes of Health) test[43]. Two groups of NIH
mice were vaccinated twice, 7 days apart, with dilutions of
a reference vaccine (BR-006—Brazilian Institute of Quality
Control) and the Vero cell vaccine. Seven days after the last
vaccination the animals were intracerebrally challenged with
CVS (Challenge Virus Strain) (20 LD50 per 0.03 ml). The
mice were observed for 14 days. The ED50 (50% efficient
dose) were calculated by the Spearman Karber method and
the results expressed in IU per dose.

2.9. Immunogenicity test

Groups of 10 mice were vaccinated intraperitonealy
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3.2. Rabies virus working bank

The working bank was formed by a suspension of fixed
virus (PV) adapted in Vero cells (Pasteur Institute, Paris)
obtained after three passages at Butantan Institute. This
bank, with an infective viral titer of 104.98 fluorescent focus-
forming dose (FFD50/0.05 ml) presented satisfactory results
in the control tests.

3.3. Virus production in the bioreactor

Seven batches of virus suspensions using serum-free VP-
SFM medium were produced in the bioreactor (16 l per cycle)
with a mean virus titer of 104.0 FFD50/0.05 ml.

3.4. Vaccine batch preparation

Seven rabies vaccine batches were prepared with concen-
trated viral suspensions that presented a mean viral titer of
104.8 FFD50/0.05 ml. This titer remained constant after pu-
rification in DEAE–Cellulose (Sigma). After dilution, the
mean viral titer was 103.7 FFD50/0.05 ml. These batches pre-
sented satisfactory results in quality control tests required
by the WHO for vaccines for human use. The values ob-
tained in the potency, viral titration and residual cellular
D f
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ith three doses of 0.25 ml of Verorab (PO881-2)
DCV (PO537-4), both from Pasteur Ḿerieux Connaugh
nd the rabies vaccine in serum-free medium, on Da
and 28 (human pre-exposure scheme). Blood sam

ere taken on Days 7, 21 and 56 to evaluate the
f neutralizing antibodies by the RFFIT test (Rapid Fl
escent Focus Inhibition Test)[38]. Titers higher than o
qual to 0.5 IU/ml were considered satisfactory. The
als were challenged intracerebrally with 20 LD50/0.03 ml
f CVS.

.10. Stability tests

Vaccine vials were incubated at temperatures of 2–8
nd 45◦C and samples were taken for potency tests at

erent time intervals: at 2–8◦C after 06–12–14–18 mont
f incubation; at 37 and 45◦C, on Days 05–10–30 an
–4–8–12 h, respectively.

. Results

.1. Vero cell working bank

A Vero cell working bank, at passage 146, free of ad
itious agents, fungi, bacteria and mycoplasmas was uti
or obtention of rabies virus in the bioreactor. Nude athy
ice inoculated with the cells of this bank did not pres

ung tumors or metastases after 21 days of observation.
f the bank and proceeding from the bioreactor presen
istribution frequency of the chromosomes of 2n = 58.
NA tests are shown inTable 1. The degree of purity o
he batches was demonstrated in SDS–PAGE (12.5%
crylamide gel) and the Verorab vaccine was used as co
Fig. 1).

.5. Immunogenicity

All mice immunized with three vaccine doses produce
erum-free medium presented satisfactory neutralizing
ody titers (Table 2) and survived when challenged with CV
irus after the last dose of vaccine.

Neutralizing antibody titers obtained in mice immuniz
ith serum-free rabies vaccine, when compared with HD
nd Verorab, after the administration of the first dose w

ig. 1. SDS–PAGE of rabies vaccine produced in Vero cells. (1) Pr
arkers; (2, 3 and 4) rabies vaccine in serum free medium, batches 7
, respectively; (5) human serum albumin; (6) Verorab PO881-2 (Pa
érieux Connaught).
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Table 1
Results of potency tests, viral titer and residual cellular DNA values of rabies vaccine batches produced in Vero cells cultivated in serum-free medium

Tests Vaccine batches Geometric mean

01 02 03 04 05 06 07

Potency (IU per dose) 11.0 13.6 9.4 7.8 10.4 5.8 7.1 8.98± 2.45

Viral titer (FFD50/0.05 ml) 104.60 104.50 104.10 103.76 104.20 103.20 103.20 103.9±0.57

Residual DNA (pg per dose) <15 <15 <15 <15 <15 22.76 22.78

Fig. 2. Responses of neutralizing antibodies (IU/ml) in groups of mice (seven per group) immunized (i.p.) with three doses (D0, D7 and D28) of 0.5 ml of the
batches produced in serum-free medium, HDCV and Verorab vaccines. Blood samples were taken on Days 21 and 56 after the beginning of immunization to
evaluate the second and third vaccine doses, respectively. Geometric means of antibodies were calculated, using the individual values obtained foreach animal.

similar for all tested vaccines (data not shown). The val-
ues found for the second and third doses are shown in
Fig. 2.

3.6. Stability

During 14 months of storage at a temperature of 2–8◦C
all tested batches showed a satisfactory potency (≥2.5 IU per
dose). At 37◦C, this occurred until 30 days and at 45◦C only
01 batch presented a potency lower than the required after
12 h (Fig. 3).

4. Discussion

Large-scale production of rabies vaccine in cell culture,
in different systems (cell suspensions or cells adhered to mi-
crocarriers cultivated in bioreactor or roller bottles) requires
a culture medium supplemented with fetal bovine serum or

Table 2
Titers of neutralizing antibodies (IU/ml) obtained in groups of seven mice immunized with rabies vaccine produced in serum-free medium

Blood taken Days Vaccine batches

01 02 03 04 05 06 07

First 7 0.21 (0.1–0.5) 0.27 (0.1–0.9) 0.22 (0.2–0.4) 0.43 (0.1–0.8) 0.63 (0.4–0.8) 0.12 (0.1–0.2) 0.14 (0.1–0.3)
S 0–14.4 9–11.3)
T .3–42. 11.5–60.6)

M

albumin (human or bovine) for cell growth. The use of these
components presents some disadvantages, such as potential to
induce hypersensitivity[25,26], serum batch variability, pos-
sibility of contaminants, such as fungi, bacteria, mycoplas-
mas, bovine viruses, agent responsible for bovine spongiform
encephalopathy (BSE) and the Creutzfeld-Jacob disease in
humans[44,45].

The development of serum-free culture media reduced
these problems, facilitating the downstream process required
for the obtention of the final purity[27]. There are differ-
ent serum-free media for growth of several cell types (BHK-
21, BSR, VERO, CHO, MDCK, and others). The MDSS2
medium (Axcell Biotechnologies) is one of the most used in
vaccine production[28,29,32].

The serum-free VP-SFM medium, according to the man-
ufacturer, was developed for Vero, BHK-21 and CHO cell
growth. The use of this medium for Vero cells adhered to
microcarriers, infected with PV rabies virus and cultivated in
a Celligen bioreactor (New Brunswick), showed to be very
econd 21 8.37 (4.7–24.6) 5.67 (3,5–7.6) 7.77 (4.
hird 56 27.97 (12.3–56.6) 28.58 (13.2–69.7) 17.41 (9

ean and range of the antibody titers obtained in vaccinated mice.
) 2.56 (1.6–4.1) 2.70 (1.1–3.8) 7.69 (3.5–17.1) 7.47 (4.
9) 19.62 (4.8–40.0) 15.93 (9.3–34.8) 10.10 (8.7–14.1) 23.44 (
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Fig. 3. Potency of the rabies vaccine batches produced in Vero cells cultivated in serum-free medium, and stored at different temperatures. The values in the
figure are in international units of antigen per dose and indicate the potency of each vaccine batch stored at temperatures of 2–8, 37 and 45◦C at different
time intervals. The tests for the determination of the potency were performed in NIH mice, and the reference vaccine was BR-006 (INCQS). These results
correspond to the geometric mean of two tests performed with each sample.

efficient to increase the cell density and the viral multipli-
cation[34]. Thus, this system demonstrated to be an excel-
lent alternative for the obtention of viral suspensions for the
preparation of rabies vaccine.

The potency of the vaccine batches prepared in VP-SFM
medium showed to be much higher (5.8–13.6 IU per dose)
than the minimum required for a human rabies vaccine (2.5 IU
per dose)[39]. Correlation between the viral titers of suspen-
sions utilized to prepare the batches and the results of potency
was observed (r = 0.87) (Table 1).

In stability tests, all batches of rabies vaccine in serum-free
medium maintained the minimum potency required at 37◦ C
after 30 days. The batches stored during 14 months at 2–8◦C
presented potency≥2.5 IU per dose. The same occurred after
12 h of storage at 45◦C. It is a very important factor in tropical
countries such as Brazil with regions reaching approximately
41◦C. The increase in potency observed in some tests after a
period of vaccine storage can be explained by the variability
of NIH test[46].

Residual cellular DNA of the vaccines produced in
Vero cells is one of the great concerns in the production
of this immunobiological. The WHO recommends values
≤100 pg per dose. With the use of serum-free medium
the downstream process was facilitated (one purification
process by ion exchange chromatography) and the levels
o his
v val-
u tivity

of the test used for detection and two others 22.8 pg per
dose.

The immunogenicity test of the vaccine performed in
mice with a pre-exposure scheme (D0, D7 and D28) pre-
sented excellent results when compared with the Verorab
and HDCV vaccines. The statistical analysis demonstrated
that there is correlation between the potency and the lev-
els of neutralizing antibodies of the mice immunized (r =
0.69). However, independent of the potency value, all the
animals immunized presented neutralizing antibodies titers
higher than the minimum required after the second dose of
vaccine.

The good results obtained with the rabies virus replication
in the bioreactor and immunogenicity of this new vaccine
produced in serum-free medium, permits the reduction of the
costs of the process, in spite of the high price of serum-free
media.

Thus, it is possible to obtain a high quality product with
similar costs to the process that uses media with fetal bovine
serum or bovine albumin for the production of rabies vaccine
in Vero cells.
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