RELERA

Technical Manual
Aquavac Relera is a vaccine against Enteric Redmouth
disease (ERM) to reduce mortality caused by Hagerman
type 1 and EX5 biogroup strains of Yersinia ruckeri.
Biotype 2 strains of Yersinia ruckeri, the cause of
ERM (Yersiniosis) have developed and are spreading
across Europe. Vaccines based only on Hagerman-like
biotype 1 strains do not fully protect against these.
MSD Animal Health has developed AQUAVAC RELERA
to help reduce mortality caused by ERM on trout farms
across Europe. This manual describes the biotype, the
impact of the disease, and the development of, and
results with, AQUAVAC RELERA.
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1. Enteric Redmouth Disease (ERM)
Background
ERM disease is caused by the bacterium Yersinia
ruckeri and occurs globally in all salmonid farming
areas but, historically, has primarily been a problem
in rainbow trout (Oncorhynchus mykiss).
The disease is characterised as a systemic
septicemia with numerous internal and external
clinical symptoms. Classically, clinical outbreaks
occur in spring and autumn when water
temperatures are fluctuating; however the disease
now appears year round on some farm sites in
some countries.
ERM primarily affects fish at water temperatures
between 6°C and 14°C, but there are recorded
instances where the disease has caused clinical
problems at water temperatures as low as 2°C.
The disease can affect all sizes of fish, but those
between 50 and 100 grams are particularly prone.
Experience has shown that mortality as a result of
the disease can reach up to 30% if left untreated.
The ‘classical‘ symptoms of ERM, diffuse
hemorrhages around lips, tongue, and throat, are
much rarer now. Today, disease outbreaks tend to
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be much more acute and the development of these
symptoms may only appear once fish start dying.
Clinical ERM was first identified in the Hagerman
Valley in Idaho in the 1950s and later in Europe in
the late 1970s. It became an increasing problem
in mainland Europe from the early 1980s onwards.
Today ERM is virtually endemic in the freshwater
European rainbow trout industry with
approximately 80% of all fish being at risk
or susceptible to the disease.
Historically, in rainbow trout, the disease was
caused exclusively by serotype 1, biotype 1 strains
of Yersinia ruckeri. Recently EX5 and other serotype
1, biotype 2 strains of Yersinia ruckeri have been
isolated with increasing frequency throughout
Europe. This bulletin describes how these strains
have spread across Europe, the serious effect
they have had on European rainbow trout farming,
and the subsequent development of AQUAVAC
RELERA, by MSD Animal Health, for the active
immunization against ERM to reduce mortality
caused by Hagerman type 1 and EX5 biogroup
strains of Yersinia ruckeri.

2. Impact of ERM on European Trout Farming
ERM is considered to be one of the costliest
diseases for the European rainbow trout industry
when all factors of the disease are considered. This
takes into account the following cost implications:
• Mortalities – direct losses as a result of the
disease
• Treatment cost
• Loss of performance in terms of growth
& feed conversion in sick fish
• Poor grade at harvest
• Rejections at the point of sale
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3. Classification of Yersinia ruckeri
Yersinia ruckeri is a gram-negative bacterium from
the family Enterobacteriaceae. Classification of Y.
ruckeri strains can be complicated and confusing.
Numerous schemes have been developed that
involve serological, biochemical, and phenotypic
methods of characterising the bacterium. The
most detailed characterisation of geographically
distributed strains is based on biotype, O-serotype,
and outer membrane protein (OMP) type.
Biotype
Biotype is determined by:
• Motility status
• Ability to ferment sorbitol
• Lipase activity
Biotype 1 strains are characterised as:
• Motile
• They can ferment sorbitol
• They have lipase activity
Biotype 2 strains are characterised as:
• Non-motile
• They do not ferment sorbitol
• They have no lipase activity
O-serotype
O-serotype is determined by agglutination of
antiserum against heat-stable O-antigens. This
method helps avoid the problems of crossagglutination by targeting a specific antigen class.
Five O-serotypes are identified by using this method
and are designated as serotypes O1, O2, O5, O6,
and O7.

AQ UAVAC* R E L E R A * Te ch n ic a l Ma n u a l

OMP type
OMP-type is determined by SDS-PAGE of outer
membrane proteins. Isolates possess a 36.5
or 38 kDa heat modifiable protein (HMP) and a
peptidoglycan-associated protein (PAP) with a
molecular weight of either 36.5, 37.5, 38, 39.5, or
40.5 kDa. Five OMP types have been identified,
which are numbered 1 to 5.
Using this scheme of combining biotype,
O-serotype and OMP type, historically the vast
majority of clinical ERM outbreaks in rainbow
trout in Europe and the USA have been caused by
serotype 1, biotype 1 strains of Y. ruckeri, including
the original Hagerman strain.
Recently, however, there has been a significant
increase in ERM outbreaks in a number of European
countries caused by serotype 1, biotype 2 strains
and, unfortunately, fish have been shown to be
poorly protected against these strains by vaccination
with standard serotype 1, biotype 1 monovalent
ERM vaccines.

4. Vaccination Program for Classical ERM
Within the EU trout farming industry, ERM is the
disease with the most widely adopted vaccination
practice and the most well developed and accepted
vaccination strategies for combating it. AquaVac
ERM was the first available vaccine and has now
been registered for over 25 years. It is formulated
with a serotype 1, biotype 1 strain of Yersinia ruckeri
(Hagerman strain).

4.1 ERM Vaccination
Currently, the majority of rainbow trout in the EU
receive an immersion vaccination as fry at between
3 and 5 grams in size. This works very well for the
early part of the production cycle and experience
has shown that the use of this immersion
vaccination has reduced mortality to the disease
by 75%. However, problems can still be seen later

on in the production cycle, and this occurs for a
number of reasons:
• Firstly, a single immersion vaccination of fry
confers a finite duration of protection. It is unlikely
that this duration of protection will last through
the complete production cycle of the fish on the
farm.
• In addition, a number of other compromising
factors can have an effect on the efficacy of this
vaccination. One of the most important of these
is Rainbow Trout Fry Syndrome (RTFS) caused by
Flavobacterium psychrophilum. Apart from killing a
lot of small fish, occurrence of this disease around
the time of immersion vaccination can seriously
compromise the immune system of the fish and
reduce their ability to respond to an ERM vaccine.
Coinfection with RTFS can compromise the
duration and efficacy to an ERM vaccine, thereby
increasing the likelihood of fish succumbing to
infection.
These factors have led to the requirement of
booster vaccinations.
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4.2 Booster Vaccination

4.3 AquaVac ERM Oral*

Two methods of booster vaccination are available.

AquaVac ERM Oral has a licensed claim to boost
Yersinia ruckeri Hagerman type 1. It was developed
in response to the industry need for a convenient
method of booster vaccination against ERM. One
of the main advantages of the oral vaccine is that
it can allow fish to be protected against disease
throughout the whole production lifecycle (total
protection strategy).

Injection
Injection vaccination works extremely well
biologically and is possible, but generally speaking,
for trout farms, it is logistically very difficult. In
addition, when considering the costs associated
with the time and labour involved in the process, it
becomes an expensive method of boosting.
Oral
Oral booster vaccination is administered as an oral
vaccine mixed onto feed and fed to the fish as
part of their diet. The in-feed route offers the best
option for mass vaccination of large numbers of fish
where it is necessary to prolong protection against
disease. This method minimizes stress and handling
of fish.

An example total protection strategy would be:
Stage 1:	Immersion vaccination at the normal size
of between 3 and 5 grams.
Stage 2:	Oral vaccination administered between
4 and 6 months later to extend the
duration of protection received from
the initial immersion vaccination. This
can protect the fish through the full
production cycle on the farm.
This type of strategy has been increasingly adopted
in recent years and, in the UK, more than 60%
of rainbow trout receive at least one oral booster
vaccination during the
production cycle.

Table 1. Comparing immersion, injection, and oral vaccination for vaccinating 20,000 fish at 5g

Vaccine
accine type

Immersion

Injection

Oral

Vaccine used
per fish

Low
100kg/litre
(20,000 fish @5g)

Medium
10,000 fish/litre

Medium
10,000 fish per litre

Manpower

Medium
20,000 fish = 20 dips
30 minutes - 1 person

High
Low
1000 fish per hour Normal feeding 		
per person
practice

Equipment

Medium
Rigid sided mesh net
Immersion vessel
Oxygen
Weighing scales
Net

High
Injector
Vaccine table
Net
Anesthetic
Needles

Low
Feed mill mix - none

Medium

High

Low

Time
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4.4 Farm-specific strategies
While general recommendations for a total
protection strategy can be made as above, there are
a number of factors which determine exactly when
an oral booster vaccination should be administered.
Experience has shown that best results are
obtained when these strategies are designed for
individual farms and are operated on a batch by
batch basis.
Consideration should be given to the following
when developing a vaccination program.
• Immersion vaccination
– When was this administered?
– What was the size of the fish at
vaccination?
– What was the water temperature
at vaccination?
– Were there problems with RTFS at the
time of vaccination?
These factors are important because, as stated
previously, immersion vaccination confers a finite
duration of protection and all of these will have an
impact upon the success of the vaccination and
duration of protection. This is described in more
detail in the MSD Animal Health technical bulletin
‘Immersion Vaccination; a Practical Guide for
Understanding, Planning and Implementation’.
• Secondly, relating to the water temperature at the
on-growing site, there are certain times of the
year when water temperatures are likely to be too
low to allow successful use of the oral vaccine.
One option is therefore to opt for an earlier oral
vaccination, before the water temperatures drop.
• Thirdly, the production cycle on the on-growing

farm needs to be considered, in particular how
long it takes the fish to reach market size.
The approach towards boosting would be very
different for a farm with a 6-month production
cycle as opposed to one with an 18-month
production cycle.
• Finally, the ERM disease cycle on the site needs
to be taken into account. It is very important to
ensure that fish are as well protected as possible
at the time when the disease is most likely to be
a threat.
Using these vaccination strategies and considering
these factors when implementing a strategy has
led to successful control of clinical ERM on fish
farms across Europe. For further information, please
refer to MSD Animal Health technical bulletins on
vaccination with AquaVac ERM vaccines.
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5. Strains of Yersinia ruckeri
5.1 Serotype I, biotype 2 –
Strains of Yersinia ruckeri

• Oral booster vaccination details
– Were fish boosted while within the protection
period from the immersion vaccination?

In the UK, many farms have been using these ERM
total protection strategies for a number of years and
have managed to reduce clinical ERM outbreaks.

– Was the correct dose rate given?

However, in the spring of 2003, a farm that had
been following an immersion prime and oral booster
regime for a number of years and had removed
clinical ERM from the site, suffered farm-wide
ERM mortality. A full farm audit of the vaccination
procedures was conducted to see if this could
explain the apparent failure in protection. This
included investigation of:

– Was vaccine feed administered correctly to the
fish?

• Immersion vaccination details
– Dates of vaccination
– Size of fish and water temperatures at the time
of vaccination
– Evidence of any RTFS problems in the fry
around the time of immersion vaccination
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– Was vaccine feed mixed correctly?

The audit demonstrated no apparent reason for
this vaccine failure and so the strain from the farm
was taken for analysis. This was identified as EX5, a
serotype 1 biotype 2 strain of Yersinia ruckeri.
Subsequent to this problem at one farm site in
2003, an increase
in ERM mortality occurred in many farms following
full prime and boost vaccination programs and, in
all cases, this EX5 strain was determined to be the
cause of the problem.

The spread of EX5 in the UK
Up until 2003, virtually all ERM outbreaks in the
UK were identified as being caused by serotype 1,
biotype 1 strains of Yersinia ruckeri, and these were
being successfully controlled by routine prime and
boost vaccination regimes. This situation has now
changed with a rapid spread of EX5 since 2003.
A sampling program was set up to examine
Yersinia ruckeri isolates from farms which had
been following full ERM vaccination regimes and
had controlled clinical ERM. These farms were
now seeing disease outbreaks. Results from this
program are reported below.
The EX5 biogroup of Yersinia ruckeri was actually
first isolated in 1993 from one farm in the
southwest of England. In the period between 1993
and 2001, only 11 isolations of EX5 were made from
5 different farms.

In 2004, another 9 farms, geographically diverse
throughout the UK, succumbed to EX5 and suffered
mortality problems throughout the year.
In 2005, 9 more farms were identified with clinical
ERM caused by EX5, and in 2006 another 4 farms.
By this point, the total number of fish held on
affected sites represented over 50% of the UK
portion trout production.
In 2007, another 5 farms were identified with EX5.
Figure 1 demonstrates the geographical
distribution of EX5 across the UK from its first
isolation in 1993 up until 2007. This highlights
the apparent rapid spread of the strain over the
period 2003 – 2007.

Figure 1. The spread of EX5 across the UK
rainbow trout industry

The 2003 outbreak described previously occurred
on one farm in the early spring and caused farmwide mortality. The outbreak was treated and
controlled and no new outbreaks were reported in
the UK in 2003.
1993
2003
2004
2005
2006
2007

Source: MSD Animal Health. Data on file.
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The spread of EX5 in Europe

• UK 		
• Ireland
• France
• Norway
• Finland

Given the apparent rapid increase in EX5
problems in the UK, a similar sampling program
was established to examine the potential spread
throughout Europe of EX5-like and other biotype 2
strains of Yersinia ruckeri. This program is
ongoing today.

• Austria
• Switzerland
• Italy
• Germany
• Denmark

In addition, other non-motile biotype 2 strains have
also been reported by other groups in:
• Spain (Fouz, B., Zarza, C., & Amaro, C. 2006)

Figure 2 shows a map of all the countries that
have been demonstrated to have either EX5-like or
other biotype 2 problems. (Source: MSD Animal
Health. Data on file). To date, EX5-like strains have
been confirmed on farms in:

• Poland (Alicja Kozinska & Agnieszka Pekala,
Department of Fish Diseases of the National
Veterinary Institute of the National Research
Institute)
• USA (North Carolina) (Arias C.R. et al 2007)

Figure 2. Reported incidence of Yersinia ruckeri –
EX-5 like biogroups (biotype 2) throughout Europe
as of May 2010

•
•
•

 ountries in which Yersinia ruckeri - EX5-like
C
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R
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C
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been isolated

Norway
Sweden

Denmark
Ireland
UK

Netherlands
Belgium

Poland
Germany
Czech Rep.

Luxenberg

France

Austria

Switzerland

Slovakia
Hungary

Romania

Slovenia
Croatia
Italy

Bosnia

Serbia
Montenegro
Macadonia

Portugal

Spain

AQ UAVAC* R E L E R A * Te ch n ic a l Ma n u a l

Albania
Greece

Turkey

Pathogenicity of the EX5 biogroup (biotype 2)
Within the UK, experience and reports from the field
would suggest that EX5 appears more prevalent, or
possibly pathogenic, at lower water temperatures
than the Hagerman strain, with clinical outbreaks of
EX5 occurring earlier in the year than normally seen
with the Hagerman strain. Both strains have been
shown to affect all sizes of fish.
Clinical symptoms
The external clinical symptoms seen with ERM
caused by EX5 tend to be identical to those seen
with ‘traditional’ Y. ruckeri strains with the exception
that fewer ‘black hangers’ (moribund, lethargic fish)
are evident before the start of mortality.

5.2 Vaccination challenges
with EX5 and biotype 2
strains
The problems experienced with EX5 outbreaks
on farms in the UK following full ERM vaccination
programs demonstrated that the existing
commercial vaccines, formulated with biotype 1
strains, did not give good protection against biotype
2 infections.
Mirroring the problems seen in the UK with EX5,
clinical disease and mortality caused by biotype 2
strains has also been reported from Spain (Fouz et.
al. 2006) in fish vaccinated with biotype 1 vaccines.

Internal clinical symptoms are also identical and the
same gross colony morphology can be seen when
the strains are grown on standard tryptic soy agar
(TSA) plates. In addition, the EX5 strain agglutinates
with the specific Mono-YR test kits. Antibiotic
sensitivity profiles also tend to be the same both in
vitro and in vivo.
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5.3 MSD Animal Health laboratory study: Cross-protection
trials from a standard ERM Vaccine against EX5
Study Design
• Two groups with 50 rainbow trout per group
• Average weight of the fish at vaccination
was 11g
• The control group (Group 1) was immersion
vaccinated with fresh water
• The vaccinated group (Group 2) was immersion
vaccinated with AquaVac ERM following label
directions
• Temperature at vaccination: 12ºC
• The fish were then injection-challenged (IP) at 28
days post-vaccination with the EX5 strain

Austin et al. 2003
challenge trial
Trial Design
• Two groups with 50 rainbow trout per group
• Average weight of fish at vaccination was 5g
• The vaccinated group (Group 2) was immersion
vaccinated with AquaVac ERM
• The control group (Group 1) was immersion
vaccinated with fresh water
• Water temperature at vaccination was 15 ºC

• The challenged fish were held for 21 days postchallenge to record the mortality

• The fish were then injection-challenged (IP) at 28
days post-vaccination with either the EX5 strain or
standard Hagerman strain

Study Results

• The challenged fish were held for 21 days postchallenge to record the mortality

Table 2. Results of challenge trial
Study Results
Mortality
		

Relative Percent
Survival (RPS)

Group 1 Control

96%

N/A

Group 2 Vaccinates

70%

27%

Table 2 shows that at the end of the challenge
period there was 96% mortality in the control
fish and 70% mortality in the vaccinated fish. This
represents a relative percent survival (RPS) of
only 27% for the vaccinated group demonstrating
insufficient protection from the standard ERM
vaccine against the EX5 strain.
Similar findings to those displayed in this laboratory
trial conducted by MSD Animal Health had
previously been reported in a paper by Austin et al.
in 2003.
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Table 3. Results of the Austin et al. 2003
challenge trial

Group 1 Control

Hagerman
Challenge

EX5
Challenge

Mortality RPS

Mortality RPS

76%

N/A

68%

N/A

Group 2 Vaccinates 4%

95%

36%

47%

The results displayed in Table 3 show that
vaccinated fish, when challenged with the
Hagerman strain, were very well protected,
suffering only 4% mortality. This represents an RPS
of 95%. However, mortality in the vaccinated fish
after an EX5 challenge was 36%, resulting in an RPS
of only 47%.
These results demonstrate that there is a level of
protection conferred by the standard ERM vaccine
against EX5, but that this is not to the extent
expected of an ERM vaccine and mortality rates
typically can be high. This has been confirmed by
experience on farms, where it has been shown that
the level of protection conferred by the standard
ERM vaccine is insufficient to prevent clinical
disease problems and mortality caused by the EX5
strain of Yersinia ruckeri.

6. AquaVac RELERA Development Program
As these laboratory studies and field experience
have shown, the protection conferred by existing
commercial ERM vaccines against EX5 is limited
and insufficient to prevent clinical disease
outbreaks.
AquaVac RELERA is a bivalent vaccine developed
to protect against classical ERM (Hagerman type 1
strain) and this biotype 2 strain of ERM. It contains
the Hagerman strain from AquaVac ERM and a
EX5-like strain.

AquaVac RELERA is an aqueous vaccine for
immersion or injection application. When used by
immersion, it is diluted one-in-ten with hatchery
water (1 litre of AquaVac RELERA vaccine mixed
with 9 litres of hatchery water). The fry are
immersed for 30 seconds in this vaccine solution.
Up to 100kg of fish can be vaccinated per 1 litre of
undiluted vaccine. When given via the IP injection
route, a dose of 0.1ml vaccine per fish is used.
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6.1 AquaVac RELERA 		
laboratory studies
a) Onset of immunity
The following laboratory study was conducted
to demonstrate the onset of immunity for
AquaVac RELERA.
Study Design
• Two groups with 30 rainbow trout per group
• Average weight of fish at vaccination was less
than 5g
• Group 1 – controls were immersion vaccinated in
fresh water
• Group 2 – vaccinated fish were immersion
vaccinated with AquaVac RELERA following
label directions
• Water temperature at vaccination: 12ºC
• The fish were then challenged at 7, 14, and 28
days post-vaccination by an IP route with either
the Hagerman or EX5 strain
• The challenged fish were held for 21 days postchallenge to examine the mortality
Study Results
Table 4. Laboratory challenge
demonstrating onset of
immunity for AQUAVAC
RELERA
Results in Table 4 indicate that
protective immunity is becoming
evident at day 14 and full
immunity is established by day
28 (336°days post-challenge)
against both the Hagerman and
EX5 strains with RPS values in
the vaccinated fish of 89.3% and
96.7% respectively.

Day 7
Challenge

Day 14
Challenge

Day 28
Challenge

% Mortality Y. ruckeri biotype I challenge –
Vaccinated

93.3

76.7

10

Control

100

100

93.3

% RPS Yr 1 Y. ruckeri biotype 1 challenge –
6.7

23.3

89.3

% Mortality Y. ruckeri biotype 2 (EX5) challenge –
Vaccinated

100

90

3.3

Control

100

100

100

% RPS Y. ruckeri biotype 2 (EX5) challenge) –
0
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10

96.7

The following laboratory study was conducted to
demonstrate the duration of immunity that can be
expected with AquaVac RELERA when applied by
immersion to fish of 2g.
Study design
• Two groups with 30 rainbow trout per group
• Average weight of fish at vaccination was 2g
• Group 1 – controls were immersion vaccinated in
fresh water
• Group 2 – fish were immersion vaccinated with
AquaVac RELERA
• Water temperature at vaccination was 12ºC
• The fish were then injection-challenged (IP) at
133 days (4½ months) post-vaccination with the
EX5 strain
• The challenged fish were held for 21 days postchallenge to examine the mortality

Study Results
Graph 1. AQUAVAC RELERA laboratory study to
assess duration of immunity
IP challenge 133 days post-vaccination

RPS = 60.7%

100

93.3%
AquaVac RELERA

90

Cumulative Mortality (%)

b) Duration of immunity

Control

80
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60
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40
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20
10
0
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13

Days Post Challenge

15

17

19

21

Graph 1. Mortality results from an EX5 challenge
study 4½ months after the fish were vaccinated
with AquaVac RELERA. Vaccinated fish suffered
36.7% mortality and controls 93.3%, giving an RPS
of 60.7% for the vaccinated fish. This demonstrates
good protection against EX5 for at least 133 days
after vaccination with AquaVac RELERA.
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6.2 AquaVac RELERA field
experience in rainbow trout
Field use of AquaVac RELERA on commercial farms
has confirmed the results from laboratory studies
and has shown the vaccine prevents EX5 and
Hagerman problems early in the production cycle.
Because of the significant increase in EX5 problems
in the UK (where previously the strategy to control
ERM by vaccination was immersion of 4-5g fry
with AquaVac ERM followed by a booster with
AquaVac ERM Oral 4-6 months later) farmers are
increasingly using AquaVac RELERA for immersion
vaccination rather than AquaVac ERM. This is then
followed by the normal booster with AquaVac ERM
Oral to prevent ERM outbreaks throughout the
production cycle.
Since this strategy has been adopted, the ERM
disease situation in the UK has been brought back
under control much as it was prior to the spread
of EX5.
Graph 2. Recent trend in AquaVac immersion
vaccine use against ERM in the UK rainbow
trout industry
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7. Summary
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AQUAVAC® RELERA
Target species: Rainbow Trout (Oncorhynchus mykiss)
Contents per dose
Inactivated cells of Yersinia ruckeri
≥ 75% RPS*
(Hagerman type 1 strain)
Inactivated cells of Yersinia ruckeri
≥ 75% RPS*
(EX5 biotype strain)
*RPS : relative percentage of survival in Rainbow Trout
Residual Formaldehyde		
≤ 0.05% w/v

Indications
Active immunization against Enteric Redmouth disease (ERM) to
reduce mortality caused by Hagerman type 1 and EX5 biogroup
strains of Yersinia ruckeri.

Immersion route
Onset of immunity:
336 degree days (28 days at 12°C) for Hagerman type 1 and for
EX5 biotype.

Duration of immunity:
6 months (205 days at 12°C) for the Hagerman type 1.
4 months (133 days at 12°C) for the EX5 biotype.
Please note that the level of protection against the EX5 biotype
wanes during the indicated period.

Injection route (only for booster vaccination):
Duration of immunity: Immunity has not been studied
beyond 28 days (336 degree days).
Contra-indications: None
Adverse reactions
Injection administration can induce very slight adhesions
(Speilberg score 1) at the site of injection, which may persist
for 7 weeks but are normally no longer observed 3 months
after injection.
If you notice any serious effects or other effects not mentioned in
this leaflet, please inform your veterinary surgeon.

Dosage and administration
Primary vaccination should be by the immersion route only. In
the event that a booster vaccination is required to extend the
duration of immunity for a further 28 days then the injection
route should be used.
The development of protective immunity is dependant on the
water temperature.
Shake the bottle before use.

Primary vaccination by immersion: (Fish of at least 5g)
Place the fish into batches and immerse for 30 seconds in the
diluted vaccine.
A litre of vaccine (making 10 litres of diluted vaccine) allows the
vaccination of a maximum of 100 kg of fish.
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Booster vaccination by injection: (Fish of at least 12 g)
The product is administered by intra-peritoneal injection in the
ventral area, just anterior to the pelvic fins. The dose is 0.1 ml
per fish.
The fish should be anaesthetised prior to vaccination.
Primary vaccination by immersion: Dilute the contents of
the bottle (1 litre) in 9 litres of hatchery water, clean and suitably
oxygenated. Dilute the contents immediately after opening the
container, and use diluted vaccine immediately.

Booster vaccination by injection: The vaccine must be
administered using a multi-dose injection applicator incorporating
a mechanism to prevent flush-back. This applies equally to handheld and automatic systems.
Careful injection technique is important to minimise adverse
reactions.
Withdrawal period: Zero degree days
Storage precautions
Store and transport refrigerated (2°C to 8°C).
Do not freeze. Protect from light.
Keep out of the reach and sight of children.

Special warnings
Do not administer to broodstock or fish intended as broodstock.
Only vaccinate healthy fish.
Do not vaccinate if the water temperature is below 12°C.
Avoid stress at the time of the handling of fish, as well as
temperature variations, in particular between the vaccine
suspension and the water of the holding area.The minimum
weights for fish before vaccination must be respected.
Protective equipment should be used to avoid self injection. In
case of accidental self-injection, seek medical advice immediately
and show the package leaflet or the label to the physician.
No information is available on the safety and efficacy
of this vaccine when used with any other veterinary medicinal
product. A decision to use this vaccine before or after any other
veterinary medicinal product therefore needs to be made on a
case by case basis.
Do not mix with any other vaccine/immunological product.

Disposal advice
Any unused vaccine should be disposed of in accordance with
national requirements.
Date of text preparation: 23/03/09

RELERA

AQUAVAC® ERM, AQUAVAC® ERM Oral and AquaVac® RELERA are only available via your animal prescriber or veterinary surgeon
from whom advice should be sought. AQUAVAC® ERM contains inactivated cells of Yersinia ruckeri (Hagerman type I strain). Also
contains ≤0.5mg/ml formaldehyde. POM-VPS. AQUAVAC® ERM Oral contains inactivated cells of Yersinia ruckeri (Hagerman
type I strain). Also contains ≤0.5mg/ml formaldehyde. POM-VPS. AquaVac® RELERA contains inactivated cells of Yersinia ruckeri
(Hagerman type 1 strain) and inactivated cells of Yersinia ruckeri (SP/07/04 strain). POM-V.
AQUAVAC® ERM, AQUAVAC® ERM Oral and AquaVac® RELERA are the property of Intervet International B.V. or affiliated
companies or licensors and is protected by copyrights, trademark and other intellectual property laws. Further information
including side effects, precautions, warnings and contraindications is available on the product SPC or datasheet or from MSD
Animal Health UK Limited. Registered office Walton Manor, Walton, Milton Keynes MK7 7AJ, UK. Registered in England & Wales
no. 946942 • Tel: 0370 060 3380 • vet-support.uk@msd.com • www.msd-animal-health.co.uk
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