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Abstract
Cell cultures are developed from tissue samples and then disaggregated by me-
chanical, chemical, and enzymatic methods to extract cells suitable for isolation
of viruses.With the recent advances in technology, cell culture is considered a gold
standard for virus isolation. This paper reviews the evolution of cell culture
methods and demonstrates why cell culture is a preferred method for identifica-
tion of viruses. In addition, the advantages and disadvantages of both traditional
and modern cell culture methods for diagnosis of each type of virus are discussed.
Detection of viruses by the novel cell culturemethods is consideredmore accurate
and sensitive. However, there is a need to include some more accurate methods
such as molecular methods in cell culture for precise identification of viruses.

1. Introduction

In the 1900s, embryonated eggs and laboratory ani-

mals were used for isolation of viruses. Typically, cell

cultures are developed from tissue samples and then

disaggregated by mechanical, chemical, and enzymatic

methods to extract cells suitable for isolation of viruses.

With the utilization of cell culture technique, use of

laboratory animals in experiments has decreased

significantly [1]. In addition, by selection of suitable cell

lines, the number of viruses indexed has increased

dramatically. Isolation of viral pathogens in cell cultures

commenced in the 1960s; however, at this point, some

limitations existed, including very limited services

available for diagnosis of viral infections. In 1970,

commercial development of purified reagents and cell

lines opened a new window for diagnosis of viral in-

fections [2]. With the discovery of cell culture, many

human viruses were grown in vitro. In comparison with

eggs and animals, cell culture is more convenient and

cost effective. This method is considered gold standard

for virus isolation and identification [2].

The aims of the current review are to explain the

current role of cell culture in viral diagnosis and the
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advantages (e.g., cost, culture time) of the new

methods of culture over traditional cell culture

methods.

2. Traditional cell culture for virus
diagnosis

In 1913, for the first time ever, a virus (vaccinia)

was grown in cell culture, and then in the 1930s,

yellow fever and small pox viruses were grown in cell

culture that aimed for vaccine production [3e5].

However, it was only in 1950 that the first virus

(poliovirus) was isolated [6]. Cell culture was devel-

oped by adjustment of antibiotic for prevention of

contamination with bacteria and use of some chemical

to media, which provided the cell culture media [7].

Although culture media and cell lines can be pur-

chased commercially, some laboratories still prepare

culture media in-house. Cell culture can be accom-

plished in any container, however, the standard

container is a screw-cap tube glass (16 mm � 125 mm;

Figure 1) in which monolayer cells can grow on one

side of the glass. For accurate identification of viruses,

different types of cell lines should be prepared to

inoculate the suspected sample. The most important

cell lines widely used for viral diagnosis are primary

rhesus monkey kidney cells (RhMK), primary rabbit

kidney cells, MRC-5, human foreskin fibroblasts,

HEp-2, and A549.

The type of specimens to be used are determined

based on the number and cell types needed for virus

diagnosis. The cost of cell culture ranges from US $1.5/

tube to US $6.50/tube. The success of virus isolation

depends on the best selection, collection, and trans-

portation of clinical samples.

Figure 1. Standard screw-cap tubes (16 mm� 125 mm) used

for cell culture.
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