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Abstract | Mycoplasma is a vertically transmitted disease causing severe economic losses in poultry industry, so this
study aimed to prepare a local inactivated a bivalent Mycoplasma gallisepticum (MG) and Mycoplasma synoviae (MS)
vaccine. Vaccine was adjuvanted with Montanide ISA70 then evaluated for safety, sterility, and potency. The vaccine
efficacy was evaluated in 50 SPF one day old chicks which divided into 5 groups 10 birds each. Chicks were vaccinated
with 1% dose at 7 days of age and boostered with the 2™ dose after 3 weeks. Three weeks post vaccination with 2" dose
birds were challenged, chicks were kept under observations for 10 weeks. During the experiment data of clinical signs,
daily mortality, body weight, postmortem, serum samples and nasal swabs were collected. serum samples were collected
weekly after first vaccination till the third week after challenge and humoral immune response was estimated against
Mycoplasma strains using the enzyme-linked immunosorbent assay (ELISA) test and results revealed that vaccines
gave a high protective antibody titer, and the vaccine gave 80% protection against MG and 90% against MS. From
our result locally prepared inactivated bivalent vaccine gave a promising result in birds protection against serious avian
pathogens and considered as an effective tool for the prevention of mycoplasmosis in layers and breeders chicken farms

in Egypt.
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membrane that surrounds them, slow-growing, relatively
fastidious organisms with a typical growth temperature
of 37°C, it can infect people, birds and animals (Razin
et al., 1998; Brown et al., 2007). In chickens, MG is a

harmful and commercially significant pathogen, vertically

INTRODUCTION

In the poultry business, MG and MS cause a significant
economic loss, notably in chickens and turkeys a cross
the world, and is linked to respiratory illnesses, poor

performance, decreased egg production, lowered fertility,
and increased embryonic mortalities (Eissa et al., 2014;
Marouf et al., 2020; El-Ashram et al., 2021). Mycoplasmas
are tiny prokaryotes with a diameter of 300-800 nm, they
don't have a cell wall, but have a triple-layered plasma

and horizontally transmitted disease, and the Office
International des Epizootics (OIE) has deemed MG-
related sickness to be notifiable (OIE, 2004). The illness
is usually recognized as chronic respiratory disease (CRD)
in chickens and infectious sinusitis in turkeys (Levisohn
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and Kleven, 2000; Ley, 2008) reducing carcass quality,
and making sick birds vulnerable to additional infections
(Beaudet et al., 2017; Ishfaq et al., 2019) Mycoplasma
synoviae is significant pathogen that infect birds” joints,
bones, and respiratory systems. Infection is known as
Infectious Synovitis and Arthritis that spread all over the
world. It is economically significant because infection
can affect egg production (Kleven, 2003). Although
asymptomatic infections are prevalent, MG causes
respiratory illness and synovitis in developing birds. MS is
tound in commercial layer flocks of various ages with a little
effect on egg production (Whithear, 1996) as well as MS
provoked variable postmortem lesions that appears in shape
of hepatosplenomegaly with mottled necrosis, enlarged
kidneys, presence of creamy to grey exudate in the joint
and along tendon sheaths (Kleven, 2003). For the diagnosis
of avian mycoplasmosis, after isolation in mycoplasma
medium, immunological techniques or DNA detection in
field samples or cultures can be used to identify MG and
MS. In specialist laboratories, PCR-based DNA detection
techniques are employed. They can be utilized on swab
material or cultures once they’ve been verified. To identify
MG or MS antibodies, a variety of serological assays are
performed. The rapid serum agglutination (RSA) test, the
enzyme-linked immunosorbent assay (ELISA), and the
hemagglutination inhibition (HI) tests are the most often
employed. There are several commercial MG and MS
antibody ELISA kits on the market (Bekele and Assefa,
2018; Elyazeed et al., 2020). According to the previous
studies, vaccination is the sole option for controlling
mycoplasmosis in hens, side by side with biosecurity
and sound management practices must be considered.
Vaccination, as an interim step toward eradication, may
be the most practicable strategy in endemically infested
multi-age commercial layer operations (Branton et
al.,1988; Kleven et al., 1984; Kleven, 2008). Despite
substantial study into the pathology of MG, there are
various obstacles to vaccines being successful in preventing
MG infection due to the presence of many challenges as;
colonization of MG in the respiratory tract of the host,
presence of co-infection, bird immune status, phase or
antigenic variation that led to immune escape from the
host immune system, horizontal and vertical transmission
of infection in the flocks (Beaudet et al., 2017,2019). There
are many previous studies have focused on live attenuated
vaccine, killed vaccines (bacterin-based) or recombinant
proteins (Whithear, 1996; Hussein et al., 2007; Rabie
and Girh, 2020). Adler et al. (1960) proposed vaccination
against mycoplasma infections in chicken for the first
time then, Fabricant (1975), followed by Luginbuhl et al.
(1967) who applicated it on field level. Later, many types
of MG vaccines have been available to overcome MG
and the existing co-infections in from of live attenuated
vaccines as (6/85 strain, ts-11, F strain, K strain and

K5054); attenuated and genetically modified MG vaccine
GTS5 recombinant fowl pox virus encoding genes for MG;
recombinant adenovirus containing the TM-1 protein of
MG (pBH-S1-TM-1-EGFP) and S1 spike glycoprotein
of infectious bronchitis virus, recombinant bivalent pBH-
S1-TM-1-EGFP adenovirus, these vaccines applied
through spray or eye drop method although, some of them
produce a protective immunity against MG but they may
produce lesions in immune suppressed flocks especially
with the presence of co-infections and stressors as well
as, the risk of bacterial shedding (Branton et al., 2002;
Bwala et al., 2018; Ferguson et al., 2003; Ferguson-Noel
and Williams, 2015; Gates et al., 2008; Hopkins, 2005;
Kanci et al., 2018; Leigh et al., 2019; Mohammed et al.,
2007; Zhang et al., 2018). Inactivated vaccines are efficient
in prevention of respiratory diseases, prolonged in their
action, minimizing disease transmission, reduce production
losses and safer than live vaccines but, they are costly and
difficult in their application and often need two repeated
doses to be effective (Yoder, 1983; Ley, 2003; Ishfaq et al.,
2020). Various adjuvants were used, but water in oil (w/0)
emulsion Montanide ISA70 appeared recommended to be
used in avian vaccinations (Cahyani et al., 2020; El-Jakee
et al., 2020). MG and MS inactivated vaccines that have
had a sort of success, one or more purified antigens, killed
pathogens, or bacterins with an oil adjuvant activate the
immune response (Hildebrand, 1985; Rimler et al., 1978;
Yoder, 1979, 1983). 'This study aimed to prepared and
evaluate a local inactivated bivalent Mycoplasma vaccine
including the following strains (MG and MS) to overcome
such problems.

MATERIALS AND METHODS

BACTERIAL STRAINS

A locally isolated well identified MG and MS strains
were obtained from Microbiology Department, Faculty of
Veterinary Medicine, Cairo University, Giza, Egypt from a
previous study by Marouf et al. (2020).

VACCINE PREPARATION

According to Bekele and Assefa (2018) the two strains were
propagated for vaccine preparation as follow; MG and MS
were cultured separately on PPLO broth and incubated at
37°Cin CO, incubator for 48 hours and colonies, the cultured
bacteria were adjusted to contain 10® colony forming unit/
ml in different groups of embryonated chicken eggs (ECEs)
and hens was calculated using Rodwell and Whitcomb’s
standard techniques. Then, the bacteria were then pelleted by
centrifugation at 5000 rpm for 30 minutes at 4°C. Then the
bacteria inactivated with 0.3 percent formalin and agitation,
the bacterial suspension was combined with Montanide
ISA70 (SEPPIC®, France) in a ratio of 71 adjuvant: 29
antigens according to (Charles et al., 1994).
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EXPERIMENTAL BIRDS

A total number of 50 specific pathogen free (SPF) chickens
of one day old were obtained from SPF poultry farm
at Koom Osheem Fayuom province, Egypt. They were
housed in separate pens on deep litter system with fresh
wood shavings as bedding on a concrete floor. Chicks were
housed on adjusted conditions of temperature, humidity,
ventilation and maintained on 24-hour constant-light
system for 10 weeks observation period. They were kept
in the same circumstances as previously reported by Evans
et al. (2012). The birds received balanced ration (including
starter, and grower ration) without any treatments and
fresh clean water ad libitum previously presented by
Burnham et al. (2002), that met or surpassed NRC
(1994) recommendations. All birds were ascertained first
to be free from Mycoplasma (antigens and antibody). All
experimental conditions and birds handling procedures
follow the instructions of Ethics Committee, Faculty of
Veterinary Medicine, Cairo University.

@ALITY CONTROL OF THE PREPARED VACCINE
STERILITY TEST FOR OIL ADJUVANT AND TRIAL VACCINE

The oil adjuvant (Montanide ISA 70) used in the
vaccination was sterilized in a dray autoclave at 160°C for
1 hour. VF, Thioglycolat, Triptic soy broth, Tryptose agar,
and Sabroud agar were used in sterility tests, which were
incubated at 37°C for 7 days. To adequately emulsify the
bacterial biomass, the Montanide oil adjuvant was admixed
after validation of the growth inactivation process. The
inactivated culture was further treated to assure its safety

and sterility (Bekele and Assefa, 2018).

EVALUATION OF TRIAL VACCINE
EXPERIMENTAL DESIGN
Fifty-day old SPF chicks were divided into five groups and

sub-groups as summarized in Table 1.

Five groups of one day-old SPF chicks were reared
separately. First Mycoplasma group (MG, MS) 20 bird were
divided into 2 subgroups (10 bird for each strain) each
subgroup was injected with 0.5 ml (subcutaneous) S/C at
mid neck region of the prepared inactivated Mycoplasma

Table 1: Experimental design.

Groups Sub-
group

Bivalent Mycoplasma vaccine MG
MS

Control positive challenged group MG
MS

Control negative unvaccinated and unchallenged group -

5 group, each group consist in 10 birds and kept in separate pen

vaccine at 7 days old then boostered with another same
dose and route after three weeks then each sub-group
was challenged three weeks after the booster dose by eye
dropping each strain (MG) and (MS) 0.5 ml containing
10%CFU individually (Bekele and Assefa, 2018). Second
challenged group for (MG) and (MS) group 20 bird will
divided into 2 subgroups (10 bird for each subgroup)
each subgroup was challenged three weeks after the
booster dose of others by eye dropping each strain (MG)
and (MS) 0.5 ml containing 10® CFU individually. Fifth
group containing 10 birds kept as blank control negative
unvaccinated and unchallenged. After the challenge, the
inoculated chicks were followed for 3 weeks. The severity
of the clinical indications, mortality, and recovery of the
challenge organisms from tracheal samples were used
to determine the degree of protection. ELISA tests (ID
Screen® Mycoplasma gallisepticum Indirect and ID Screen®
Mycoplasma synoviae Indirect) were used to measure and
evaluate the developed humeral immune response against
MG and MS respectively based on the manufacture. Blood
samples (2 ml/bird) were collected from the wing vein
before immunization, regularly after each vaccination, and
post challenge for three weeks (once/week) to measure and
evaluate the developed humeral immune response.

Tracheal samples and synovial fluid were collected before
the start of the experiment and after challenge for a week
(once/week) using sterile swabs inoculated into Saline from
all chicks, vaccinated and control, and bacteriologically
examined for Mycoplasma shedding.

PURITY TEST
Testing of the manufactured vaccine for contamination by
aerobic, anaerobic bacteria and fungi according to (OIE,

2012).

SAFETY TEST

The produced vaccine’s safety was tested by injecting a
double field dose (1 ml) of the vaccine subcutaneously into
each of 20 SPF chicks aged 2 weeks for two successive
weeks, the chicks were monitored daily for any evidence
of local responses, clinical symptoms, or mortality as

mentioned by (OIE, 2012).

Firstvacci- Boosterdose  Challenged bacteria
nal dose (3 weeks after booster dose)
(7days old)  (After 3 weeks) MG
MS
- - MG
- - MS
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CHALLENGE TEST

Three weeks after immunization, all hens were challenged
with a 24-hour broth culture of a field strain of (MG)
and (MS). Each strain (MG) and (MS) was individually
challenged by eye dropping 0.25 ml containing 10°CFU of
the challenge culture (OIE, 2012).

RESULTS AND DISCUSSION

CLINICAL SIGNS

No clinical signs were observed in both vaccinated and
control negative groups. The chickens in the control positive
(MG) challenged group showed respiratory distress,
coughing, sneezing, nasal discharge, and conjunctivitis. The
chickens in the control positive (MS) challenged group
showed retard growth and joints swelling and somewhat
respiratory distress Figure 1.

A 4 -l

[ AN
Figure 1: A, vaccinated and challenged group, showing
alert apparently healthy chickens; B, Mycoplasma challenged
group (control positive) showing chicken suffering from
depression, unable to walk with ruffled feathers; C, dead
chickens in control positive challenged group.

MORBIDITY AND MORTALITY
Low morbidities and mortalities were observed in both

vaccinated and control negative groups. While the chickens
in the control positive (MG) challenged group show high
morbidity, high mortality, and chickens in the control
positive (MS) challenged group reveals high morbidity,
high mortality as seen in Figure 2.

Mortality Rate
Groups

1 nd 3
week |week |week

Bivalent MG vaccine 2 [ o

Bivalent MS vaccine 1 0 0 ’

Control positive MG 3 3 4
challenged group

Control positive MS 2 4 2
challenged group

Control non = = 1

ssssssssss

Figure 2: Mortality rate of chickens in difterent challenged

groups.

EVALUATION OF HUMERAL RESPONSE IN DIFFERENT
GROUPS

As illustrated in Tables 2 and 3, the geometric mean
antibody titers against both MG and MS increased
gradually to over the cut-oft value = 843 and 737 for both
MG and MS respectively based on the interpretation of
the used kits. The respective results give a good protective

response for the bivalent MG/MS vaccine in overcoming
the challenge by MG and MS.

DETECTION OF MYCOPL.ASMA SHEDDING

Both MG and MS reisolated from tracheal swabs and
synovial fluid in both control positive challenged group;
on the contrary, the bivalent MG/MS group reveals no
Mycoplasma shedding at reisolation.

Table 2: Geometric mean antibody titers against MG in sera of chicken vaccinated with bivalent MG/MS vaccine by

indirect ELISA.
Intervals/ groups
Weeks post 1st vaccination
1st ond 3ed
week  Week  Week
Bivalent MG/MS vaccine 550 1050 1925
Control positive challenged group 130 132 127

Geometric mean antibody titers of MG

Weeks post booster dose Weeks post challenge
lst 2nd 31’(‘ lst 2nd 3rd
week Week week  Week week week
2325 2420 3150 2470 2950 3450
150 165 170 900 1500 1900

Table 3: Geometric mean antibody titers against MS in sera of chicken vaccinated with bivalent MG/MS vaccine by

indirect ELISA.
Intervals/ groups Geometric mean antibody titers of MS
Weeks post 1** vaccination Weeks post booster dose Weeks post challenge

1st Qnd 3rd 1st nd 3rd 1st nd 3rd

week Week Week week  Week week Week  week week
Bivalent MG/MS vaccine 456 890 1724 1980 2156 2890 2214 2750 3150
Control positive challenged group 96 94 91 92 94 89 850 1350 1760
January 2022 | Volume 10 | Issue 1 | Page 58 m3Gs)
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PROTECTIVE EFFICACY OF THE PREPARED VACCINE
Following 3 weeks after the challenge, the manufactured

vaccine had an 90% of MS and 80% of MG protection rate.

DISCUSSION

Studies on the frequency of Mpycoplasma in Chicken
indicated that Mycoplasma infection is a serious concern
for chickens raised in commercial poultry industries
(Bekele and Assefa, 2018; El-Ashram et al., 2021). Study
after study has shown that Mycoplasma infections are not
only common in commercial layer and broiler hens, but
they are also common in backyard chickens in rural areas.
Mycoplasmal infected birds usually showing signs of
nasal discharge, synovitis, dyspnea with mouth breathing
(rales), facial edema as well as gross postmortem lesions of
congested lung, hyperemic mucoid trachea, and thickened
air sacs (Talha, 2003). Where depopulation of animals is
impossible, as on big commercial multi-age layer farms,
increased mortality, carcass condemnation, and decreased
egg production and hatchability are all costs linked with
MG related illnesses (Ley, 2008). So, vaccination is regarded
the most practicable method of disease management

(Bermudez and Kalbac, 1988).

From our results, a formaldehyde inactivated Montanide
ISA70 based bivalent Mycoplasma vaccine was produced
and tested in chickens using the ELISA technique and
the tested vaccine gave protection to challenged chickens
as neither mortalities nor clinical signs was observed
in challenged chickens and provoked a protective
antibodies level in chicken sera. These results are agreed
with (Ferguson-Noel et al., 2012) as they confirmed that
inactivated vaccinations against Mycoplasma can decrease
vertical transmission, lower the severity of disease, and
provide considerable protection for the respiratory system
as well as the reproductive system. Also, Bekele and
Assefa (2018) they found that Formaldehyde inactivated
Montanide ISA70 based (MG) trial vaccine gave a
protective level of anti MG antibodies in chickens in
Ethiopia. On the other hand, Evans et al. (1992) found that
when SPF layer hens were vaccinated with an inactivated
MG vaccine and then challenged with a virulent R strain
of MG at 30 weeks, they showed substantial reductions in
egg production. However, inactivated Mycoplasma vaccines
give very modest protection against field strains and can
minimize the shedding of MG organisms, but they are
not able to inhibit the horizontal transmission between
chickens. Some believe bacterins have a little role to play in
the long-term protection of MG infection in commercial
layer production facilities with different age groups (Jacob
et al., 2014).

CONCLUSIONS AND
RECOMMENDATIONS

The current research demonstrates that a locally
manufactured inactivated bivalent Mycoplasma vaccine
is safe and efficient against Mycoplasma infections and is
recommended for application in poultry farm specially
layers and breeders flocks to overcome these serious
problems threaten poultry production in Egypt.

NOVELTY STATEMENT

'The locally prepared inactivated bivalent Mycoplasma vac-
cine is a novel vaccine and revealed promising protection
and recommended to be applied in poultry farms.
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