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Health &
Welfare

Streptococcosis in tilapia

1 July 2009
By Brian Sheehan, Ph.D. , L. Labrie, DVM , Y.S. Lee, B.S. , F.S. Wong, B.S. , J. Chan, B.S. , C. Komar,
DVM , N. Wendover, B.S.  and L. Grisez, Ph.D.

Vaccination e�ective against main strep species
As tilapia become increasingly popular as a farmed �sh, the international trade in tilapia is growing
rapidly. Relatively easy to breed, they grow well in a variety of habitats and provide year-round yields.

However, with the increasing popularity and intensi�cation of tilapia culture, it has become apparent
that these �sh are susceptible to a variety of infectious diseases with bacterial or viral etiology and
potentially devastating consequences for farmers. Foremost among these is streptococcosis, a
septicemic disease responsible for signi�cant mortality in farmed tilapia.

(https://debug.globalseafood.org)
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Main strep species
Two species of streptococci, Streptococcus agalactiae and S. iniae, are generally considered the most
important agents of streptococcal disease in tilapia. Tilapia infected with S. agalactiae or S. iniae
exhibit similar clinical signs, including lethargy, abnormal swimming, C-shaped body posturing,
unilateral or bilateral exophthalmia and lack of appetite.

These similarities make on-farm diagnosis di�cult and necessitate the analysis of bacterial isolates by
conventional phenotypic methods or polymerase chain reaction using species-speci�c oligonucleotide
primers.

Prevalence
To better understand the importance of these two pathogens to the tilapia industry, the authors have
during the last nine years identi�ed over 1,000 bacterial isolates from tilapia reared at 74 sites in 14
countries. In common with other investigators, they found that streptococcal species account for more
than half of all bacteria identi�ed.

Interestingly, while S. iniae is the most commonly reported streptococcal pathogen of �sh, the authors’
data showed that S. agalactiae is more prevalent in tilapia. While the reason for this apparent
predominance is not known, a recent comparative histopathology study of S. iniae– and S. agalactiae-
infected tilapia revealed subtle differences in the pathogenesis of the two bacteria, suggesting that
tilapia may control natural infections with S. iniae more effectively than those caused by S. agalactiae.

Exophthalmia and eye opacity are typically associated with S. agalactiae infection.
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S. agalactiae is the only streptococcal species that carries the group B antigen and as such is often
referred to as simply group B streptococcus. Although more commonly associated with disease in
human or bovine hosts, where it causes neonatal sepsis and mastitis, respectively, �sh-pathogenic S.
agalactiae was documented as early as 1966, when a non-hemolytic group B streptococcus was
identi�ed as the cause of two epizootics in golden shiners.

In recent years, there has been a signi�cant increase in the number of published investigations on S.
agalactiae disease in tilapia. In 1994, Avi Eldar and colleagues identi�ed a new serologically untypeable
streptococcal pathogen of tilapia for which they proposed the name S. di�cile. The species name was
later corrected to S. di�cilis, but subsequent studies demonstrated that S. di�cilis is a variant non-
hemolytic group B streptococcus that is genetically identical to S. agalactiae.

Biotypes
Detailed analysis of S. agalactiae isolates suggested the presence of two distinct clusters or biotypes
that differ in a variety of biochemical and phenotypic characteristics. Strains of biotype 1 are typically
beta-hemolytic, ferment a variety of sugars including trehalose and galactose, and grow well at 37
degrees-C. In contrast, all the strains of biotype 2 tested by the authors were non-hemolytic, more
restricted in their utilization of sugars and grew poorly, if at all, at 37 degrees-C. The phenotypic
characteristics of the biotype 2 strains closely resembled those described previously for S. di�cilis.

In the authors’ experience, the two S. agalactiae biotypes cause subtly distinct disease syndromes.
Biotype 1 tends to infect �sh throughout the production cycle from juvenile to growout, while biotype 2
causes disease predominantly in larger �sh.

Analysis suggested that the S. agalactiae biotypes are present in distinct geographical zones. From the
authors’ worldwide sampling, S. agalactiae biotype 2 is the most prevalent and geographically diverse
of the streptococcal pathogens. S. agalactiae biotype 2 is found in Asia (China, Indonesia, Vietnam and
the Philippines) and Latin America (Ecuador, Honduras, Mexico and Brazil).

In contrast, S. agalactiae biotype 1 is the dominant streptococcal pathogen for tilapia in Thailand,
Malaysia and Singapore. S. iniae is often identi�ed in association with S. agalactiae biotypes 1 or 2 in
China, Ecuador, Honduras, Indonesia, the Philippines and Thailand. Only in the Philippines and Vietnam

Regional prevalence of main strep pathogens that affect tilapia.
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are S. agalactiae biotype 1, S. agalactiae biotype 2 and S. iniae found in the same country.

There are no obvious geographical, physiological or environmental explanations for the country-speci�c
distribution of S. agalactiae biotypes 1 and 2. As such, it is prudent to consider the possibility that this
will break down over time, probably through trade in live �sh.

Vaccines
Vaccines to protect against S. agalactiae infection in tilapia have been described by various authors.
However, it is di�cult to conclude from the studies if the vaccine and challenge strains were from the
same or different biotypes.

To determine if their classi�cation of the �sh-pathogenic S. agalactiae has consequences for the
development of vaccines to control streptococcosis, the authors assessed in a laboratory challenge the
ability of biotype-speci�c vaccines to protect against lethal challenge with S. agalactiae biotype 1 or 2
strains.

Vaccinated and unvaccinated control tilapia were challenged at three weeks post-vaccination. Fish
were observed for 15 days after challenge, and mortality was recorded daily. Post-mortem recovery of
the challenge organism was performed on �sh that died during the observation period and on all
surviving �sh at the end of the observation period.

The results of representative experiments are shown in Figs. 1 to 4. Tilapia vaccinated with an
experimental S. agalactiae biotype 1 vaccine were protected against lethal challenge with a virulent S.
agalactiae biotype 1 strain (Fig. 1). However, no protection against challenge with a virulent biotype 2
strain was observed in the biotype 1-vaccinated �sh (Fig. 2).

Fig. 1: E�cacy of an S. agalactiae biotype 1 vaccine against challenge
with a biotype 1 strain.
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Similarly, �sh vaccinated with an S. agalactiae biotype 2 vaccine were protected against lethal S.
agalactiae biotype 2 challenge (Figure 3) but not challenge with a virulent biotype 1 strain (Figure 4).
Thus, vaccination with biotype-speci�c bacterin vaccines induced biotype-speci�c protection against
mortality caused by S. agalactiae.

Fig. 2: E�cacy of an S. agalactiae biotype 1 vaccine against challenge
with a biotype 2 strain.

Fig. 3: E�cacy of an S. agalactiae biotype 2 vaccine against challenge
with a biotype 2 strain.
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For any tilapia operations suffering from a streptococcal disease problem and considering the use of
vaccination as a means of control, it is vitally important that they determine which streptococcal
species or biotype is causing their problem so that the most appropriate vaccine can be chosen.

(Editor’s Note: This article was originally published in the July/August 2009 print edition of the Global
Aquaculture Advocate.)
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Fig. 4: E�cacy of an S. agalactiae biotype 2 vaccine against challenge
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