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Abstract

Mastitis is the inflammatory reaction of the udder to bacterial, chemical, thermal and mechanical effects. It causes significant
production losses. The purpose of this study is to determine the effectiveness of Startvac® (Hipra), vaccine in sheep and goats
with gangrenous mastitis caused by Staphylococcus aureus. The research sample consisted of eight sheep and four goats. The
sheep and goats were divided into two groups. The first group was administered classical treatment procedure (parenteral and
intramammary antibiotics with nonsteroidal anti-inflammatory drug). In the second group, 1 ml Startvac® vaccine was used with
classical treatment procedure. Patients returned to normal in the first group after 48 hours, although lactation ceased on day six
and hardness was detected in the udder tissue. On day 10 of treatment, the clinical findings of the animals returned to normal,
although the milk yield was much lower when compared to the other treatment group. The clinical appearance of in Group 2
returned to normal after 48 hours, and the animals recovered on Day 6 of treatment. On Day 10, the clinical symptoms
disappeared and milk yield increased significantly compared to Group 1. It was concluded that Startvac® mastitis vaccine could
increase treatment success in gangrenous mastitis cases in sheep and goats when administered in addition to the classical clinical
treatment.
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Koyun ve kegilerde Staphylococcus aureus kaynaklh gangrenli mastitis olgularinda mastitis
agisimin (Startvac®) etkinliginin arastirllmasi

Oz

Mastitis; memenin bakteriyel, kimyasal, termal ve mekanik etkilere verdigi yangisal reaksiyondur. Onemli iiretim kaybina neden
olur. Bu ¢aligmanin amaci; Staphylococcus aureus kaynakli kangrenli mastitisli koyun ve kegilerde Startvac® (Hipra) asismnin
etkinligini belirlemektir. Arastirma materyalini sekiz koyun ve dért keci olusturmaktadir. Koyun ve kegiler iki gruba ayrild:. Tlk
gruba klasik tedavi prosediirii (parenteral ve meme i¢i antibiyotik tedavisi ile birlikte nonsteroidal antienflamatuar ilag), ikinci
grupta klasik tedavi ile birlikte 1 ml Startvac® asist uygulandi. flk grupta her ne kadar 6. giinde laktasyon durmus ve meme
lobunda sertlik olusmussa da hastalar 48 saat sonrasinda normale dondii. Tedavinin 10. giiniinde siit verimi diger tedavi grubuna
gore daha az olmasinin yani sira hayvanlarin klinik bulgulari normale dondii. Grup 2 de klinik goriiniim 48. saatte normale dondii
ve tedavinin 6. giiniinde iyilestiler. Onuncu giinde klinik semptomlar yok oldu ve siit verimi Grup 1’e gore 6nemli diizeyde artti.

Koyun ve kegilerde kangrenli mastitis olgularinda klasik tedaviye ek olarak uygulanan Startvac® mastitis asismin tedavi
basarisin arttirabilecegi sonucuna varilmistir.

Anahtar Kelimeler: Gangrendz mastitis, mastitis asisi, kiigiik ruminant
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Introduction

Mastitis is the inflammatory reaction of the udder to
bacterial, chemical, thermal and mechanical effects.
It causes significant production losses (1, 2, 3, 4).
Gangrenous mastitis in sheep is observed
predominantly in the first five weeks of lactation and
is associated with such symptoms as an elevated
body temperature (40.5-42°C), loss of appetite and
depression. While the udder is hot and sore in the
early periods of infection, it hardens, swells and
reddens as the infection progresses. Within 24-48
hours following infection, the udder becomes
cyanotic and cold, and a high mortality rate (1, 5, 3).
Many infectious agents lead to gangrenous mastitis
common s

in sheep, although the most

Staphylococcus aureus (1, 6).

Treatment of the disease, which is very
important and challenging in sheep breeding, due to
the fact that it is a peracute disease. Many
vaccination trials have been performed in the past
(7). Commercial mastitis vaccines have been used in
the dairy cattle sector for many years, and have been
reported as contributing significantly to reducing the
severity of infection in cases of clinical
staphylococcal mastitis (8). A vaccine named
Startvac® (Hipra), which came to the market in
recent years and is being used in cattle, contains
inactive Escherichia coli and S. aureus, and prevents
the formation of slime factor of Staphylococcus and

the formation of capsules by coliform bacteria (9).

The purpose of this study is to determine the
effectiveness of Startvac® (Hipra), which is a
commercial vaccine used in cases of gangrenous
mastitis that are associated with a high mortality rate,
in sheep and goats in Diyarbakir when used in
addition to the classical treatment in cases of

gangrenous mastitis caused by S. aureus.
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Material and Methods
Samples

The research sample consisted of eight sheep and
four goats from different herds in the province of
Diyarbakir and its surrounding villages, which were
in the first six weeks of lactation and which were
brought to the clinic with symptoms of gangrenous
mastitis (swelling, redness, hardening, hemorrhagic
exudate, change of color, loss of appetite and

depression) (Figure 1).
Bacterial isolation and antibiogram

For the bacterial isolation from the milk, obtained
from the sheep under aseptic conditions, the samples
were inoculated into 5% sheep blood agar and were
left to incubate at 37°C for 24-48 hours. The S.
aureus suspected colonies that were isolated at the
end of the isolation process were subjected to
catalase and coagulase tests following Gram
staining. Isolated Staphylococcus spp. strains were
identified using Vitec GP cards with a Vitec-2
(Biomériux) device (10), while the nucleic acid
isolation of the isolates was carried out using the
Phenol/Chloroform/lIsoamyl alcohol method (11).
The genetic identification of the S. aureus isolates
was confirmed with PCR analyses using specific

primers (Table 1).

The antibiotic sensitivities of isolated and identified
bacteria were determined using the Disk Diffusion
technique (13), S. aureus suspensions, which were
produced during one night at 37°C using Nutrient
Bouillon and prepared according to the 0.5
McFarland turbidity standard. These were then
spread onto Mueller-Hinton Agar in an amount of
0.1 ml, after which 30ug Amoxycillin+Clavulanic
Acid, 5pg Kanamycin, 15upg Eritromycin, 5pug
Enrofloxacin, 30ug Oxytetracyclin, 30ug
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Florfenicol, 75ug Cefoperazone and 5 pg
Cloxacillin antibiotic disks were placed over them
and were incubated for 24 hours at 37°C. The
sensitivity/resistance of the bacteria to these
antibiotics were assessed by measuring the diameters
of the zones formed around the disks. The sensitivity

patterns of isolates to different antibiotic discs were

.................................................................. Dicle Univ Vet Fak Derg 2017;10(2):107-114

read by measuring the diameter of zone of inhibition
in millimeter as per the chart provided by
manufacturer and classified as  Sensitive,
Intermediate and Resistant based on CLSI guidelines

(14).

Figure 1. Clinical appearance of gangrenous mastitis.

Table 1. S. aureus specific primers and characteristics.

Primer ) Length of Reference of
Sequences of Primers ] .
Names amplicons Primers
Sau 327 5’-GGA CGA CAT TAG ACG AAT CA-3’
1318 bp Riffon et al. (12)
Sau 1645 5’-CGG GCACCT ATTTTC TAT CT-3°

Table 2. Origin of samples, types of animals

Sampling Locations

Type of animal

Diyarbakir/Kulp/Narlica
Diyarbakir /Lice/Tepe
Diyarbakir /Cinar/Mollapolat
Diyarbakir /Ergani/ Alitag
Diyarbakir / Merkez/Ovabag
Diyarbakir/Merkez/Beneklitas
Diyarbakir/Merkez/Mermer

2 goats
2 goats
2 sheep
2 sheep
1 sheep
1 sheep
2 sheep
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Groups and Treatments

The sheep and goats were divided into two groups
for the different treatment methods. The first group,
which consisted of three sheep and one goat, was
administered parenteral antibiotics (Cephalexin

monohydrate, kanamycin) with intramammary

antibiotics  (Cephalexin+Kanamycin) and a

parenteral nonsteroidal anti-inflammatory drug
(Flunixin meglumine), while the second group,
which consisted of 5 sheep and 2 goats, was
administered 1 ml Startvac® vaccine in addition to
parenteral (Cephalexin monohydrate, kanamycin)
antibiotics

and intramammary

(CephalexintKanamycin) and a  parenteral

nonsteroidal  anti-inflammatory drug (Flunixin
meglumine). Bacteriological sampling was not
repeated after treatment, as the animals had been
administered antibiotics, however the clinical
findings and increases in milk yield of the udder
lobes with mastitis were taken into account as signs

of recovery criteria.

Results

S. aureus was isolated and identified in all samples,
and the origins of the isolates which were identified
are shown in Table 2. Antibiogram results of isolated

strains ware shown in Table 3.

Table 3. Sensitivity of strains to different antibiotics

.................................................................... Dicle Univ Vet Fak Derg 2017;10(2):107-114

One goat in the first group died three hours following
treatment, while the body temperature of the other
goat returned to normal after 48 hours, although
lactation ceased on day six and hardness was
detected in the udder tissue. The body temperatures
of 3 sheep in the first group returned to normal 48
hours after treatment and color of the milk was
lighter in comparison to Day 1. On Day 6 of the
treatment, there was a significant reduction in milk
yield, despite the clinical findings of all 3 sheep
having returned to normal. On day 10 of treatment,
the clinical findings of the sheep returned to normal
and the color of the milk had improved, although the
milk yield was much lower in comparison to the
other treatment group (Table 4).

The clinical appearance of 2 goats and 5 sheep in
Group 2 returned to normal after 48 hours, and the
animals recovered and clinically returned to normal
on Day 6 of treatment. The milk color became lighter
and udder hardness decreased significantly on Day 6
when compared to Group 1. On Day 10 of treatment,
the clinical symptoms disappeared and milk yield

increased when compared to Group 1 (Table 5).

T Sensitive Intermediate Resistant
Antibiotic Disks
n, (%) n, (%) n, (%)

Amoxycillin+Clavulanic Acid (30u.9) 12, (100) - -
Kanamycin (5n9) 12, (100) - -
Eritromycin (15ug) 7, (58.33) 5, (41.67)
Enrofloxacin (5ug) 6, (50) 5, (41.67) 1, (8.33)
Oxytetracyclin (30u9) 4, (33.33) 5, (41.67) 3, (25)
Florfenicol (30u9) 12, (100) - -
Cefoperazone (75ug) 12, (100) - -
Cloxacillin (5 ng) 3, (25) 4, (33.33) 5, (41.67)
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Table 4. Clinical scores of Group 1
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Day 0 48 h 96 h UTHS Day 10
Animals
BT MY BT MY MY MY
o,
°O) (ml) °O) (ml) (ml) (ml)
Hemorrhagic
Goatll  39.2 38.2 40 70 + X
exudate
Goat 1.2 38.0 Hemorrhagic X X X X X
exudate
Sheep13 387  Hemorrhagic 38.3 70 80 - 120
exudate
Sheepl4 3gg  emorrhagic 38.2 60 90 + 110
exudate
Sheepl5 391  emorrhagic 38.3 80 100 + 130
exudate
BT: Body temperature, MY: Milk yield, UTHS: Udder Tissue Hardness Score
Table 5. Clinical scores of Group 2
Day 0 48h 96 h UTHS Day 10
Animals
BT MY BT MY MY MY
N N e
(°C) (ml) O (ml) (ml) (ml)
Hemorrhagic
Sheep 2.1 38.9 38.3 80 130 - 240
exudate
Sheep 2.2 39.3 Hemorrhagic 40 40 80 - 150
exudate
Sheep 2.3 39.1 Hemorrhagic 40 100 160 - 240
exudate
Sheep 2.4 38.7 Hemorrhagic .0 70 120 - 270
exudate
Sheep 2.5 39.0 Hemorrhagic ¢ 5 85 140 - 200
exudate
Goat 2.6 38.7 Hemorrhagic 4 5 50 90 - 190
exudate
Goat 2.7 38.8 Hemorrhagic 40 30 60 - 210
exudate

BT: Body temperature, MY: Milk yield, UTHS: Udder Tissue Hardness Score
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Discussion

It has been reported in several studies that the main
agent causing gangrenous mastitis is S. aureus (1, 3).
In the present study, all isolated bacteria were found
to be S. aureus using conventional techniques, with

their identification confirmed using PCR.

In this study, the milk composition of sheep and
goats that were brought to the clinic were in the form
of hemorrhagic exudate at the moment of sampling,
which is in line with gangrenous mastitis symptoms
(3). Taking into consideration the post treatment
continuation of lactation and change in milk yields,
only one goat in Group 1, which received classical
treatment, ceased lactating, however no death or
cease in lactation occurred in Group 2, where a
vaccine was administered as well as the classical
treatment. This suggests that the administration of a
vaccine may reduce the severity of infection and
tissue damage. Furthermore, the increase in milk
yield was higher in Group 2, which is in line with the
findings of Watson et al. (7), who suggested that
vaccine-administered sheep produced higher milk
yields following administration. With udder tissue
scoring, 75% of the animals in Group 1 still had
hardness in the udder tissue after 96 hours, although
with in this time frame the hardness had disappeared
in all off the Group 2 animals. This was significant
due to the fact that vaccine administration at the
beginning of the treatment increased the treatment
success. This positive development in clinical
recovery and the increase in milk yields suggest that
the administration of the vaccine contributed to the
suppression and elimination of infections in cases of

mastitis in small ruminants (7).

Startvac® is a polyvalent, subunit vaccine that
provides protection against Staphylococcus and
coliform bacteria in cases of mastitis in cattle. It

prevents biofilm formation in Staphylococcus, while

................................................................... Dicle Univ Vet Fak Derg 2017;10(2):107-114

ensuring opsonization of bacteria before the
formation of capsules, thus contributing to their
elimination (9). It has also been reported that the
subunit vaccines that are used in the study can
prevent the colonization of bacteria, and may
increase the success rate against homologous and
heterologous bacteria by activating the immune
system within 1-2 days. It has further been reported
that such practices accelerate the elimination of
bacteria by stimulating and increasing non-specific
immune response (15). Exposing the organism to a
specific antigen in very low or very high doses could
lead to a situation where no immune response against
this antigen occurs (immunological paralysis) (16).
In the present study, immunological paralysis may
have occurred as a result of high doses of S. aureus
and its toxins. It is believed that the vaccine that was
administered in addition to the classical treatment in
Group 2 stimulated the paralyzed immune system
and initiated an immune response due to the fact that
the vaccine was inactive and contained a lower dose

of S. aureus.

In the antibiotic sensitivity tests, the 12 isolates
used in the study were found to be most sensitive to
Amoxycillin+Clavulanic Acid (100%), Kanamycin
(100%), Florfenicol (100%) and Cefoperazone
(100%), while the least sensitivity was observed
against Cloxacillin (25%), Oxytetracyclin (33.33%),
Enrofloxacin (50%) and Eritromycin (58.33%)

Franga et al. (17) found that bacterial isolates
from cases of mastitis in small ruminants in Brazil
were sensitive to amoxicillin (50.0%), streptomycin
(42.8%), tetracycline (40.4%), lincomycin (39.0%)
and erythromycin (33.8%); while Kunz et al. (18)
reported that 67 S. aureus and 208 CNS strains, from
cases of mastitis in small ruminants, were resistant
(31.3%), (29.9%),

to  penicillin ampicillin
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erythromycin (1.5%) and tetracycline (3.0%). Virdis
et al. (19) reported that 14 of 25 S. aureus isolates
(56.0%) were resistant to one or more antibiotics,
and the highest level of resistance was observed
against kanamycin (28.0%), oxytetracycline (16.0%)
and ampicillin (12.0%). Tel et al. (20) reported that
resistance to
erythromycin  were 27.2%, 25.4% and 6.3%
respectively in S. aureus strains isolated in Sanliurfa
Turkey (n = 110).

penicillin G, ampicillin and

In conclusion, it was found that the
administration of a single dose of mastitis vaccine at
the beginning of treatment contributed to the success
of the clinical recovery in routine clinical treatment
practices in cases of gangrenous mastitis in sheep
and goats, and the milk yields of vaccinated animals
increased to normal levels after treatment. It can thus
be concluded that mastitis vaccine could improve
treatment success when administered in addition to

the classical clinical treatment.
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