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Clinical and immunological study of vaccines prepared from
Staphylococcus aureus against mastitis in awassi ewes

Summary

This study aims for studding the immune response through at preparing two
vaccines (Live attenuated and killed vaccines) from Staphylococcus aureus
(S.aureus) bacteria isolated from ewes infected with mastitis to protect udder
against S. aureus mastitis.

The study included two parts:

The first part was carried out to determine the percentage of Staphylococcus
mastitis in 100 lactating Awassi ewes located around Baghdad. A total of 194
milk samples were collected, samples were subjected to physical tests,
California mastitis test (CMT) as well as Somatic cell count (SCC),
bacteriological examination, and the isolates were tested to antimicrobial
sensitivity test.

The percentage of infection with clinical and subclinical Staphylococcal
mastitis was found to be 2.06% and 7.692% respectively. Antibacterial
susceptibility showed that 17 isolates of S.aureus were highly sensitive to
cefotaxime (100%), Erythromycine (100%),Ciprofloxacin (100%), Amikacin
(94.1%), Ceftriaxone(88.2%), Oxacillin(88.2%), Cephalexin(76.4%),
Kanamycine (52.9%), while less sensitive to others like, Pencillin G, Ampicillin
,Optochin, Amoxicillin, (17.6%),(23.5%),(29.4%),(35.2%) respectively.

The second part included preparation of live attenuated and killed vaccines
from isolated S.aureus. Safety and sterility testes were done on vaccines
preparation.

The safety test was done by using 5 groups of rabbits (5 animal in each group),
The first and second groups were injected subcutaneously with two volume (0.5
ml and 0.2 ml) of live attenuated vaccine, the third and fourth groups were

injected with killed vaccine in the same way and the fifth group served as
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control group. Rabbits were monitored for one week to record morbidity and
mortality rates.

In the immunization study, fifteen Awassi ewes were randomly divided into
three equal groups.

Group-A:- Ewes were inoculated with one ml of a live attenuated vaccine
(containing 1x10%° CFU) S/C near supra mammary lymph node, twice at 2
weeks intervals. at first month of lactation.

Group-B:- Ewes were inoculated with killed vaccine twice , two weeks interval,
at the same dose , route and time as previously described in group-A.

Group-C: - Served as control receiving one ml of PBS.

Clinical examination had been carried out in all animals pre and post
vaccination. Moreover Blood samples were collected for (Phagocytic index,
and Leukocyte inhibition factor (LIF) tests. Serum and milk serum was used for
measuring antibody by Elisa test at 0, 14, 28, 42, 56 and 63 days. Delayed type
hypersensivity -skin test was done after 21 days after the second vaccination.
Furthermore Milk samples were examined bacteriologically and cytologically.

All animals were challenged after 6 weeks from the 2nd dose of vaccination
with 100 CFU/ml of virulent S. aureus by intramammary rout. All ewes
examined clinically post challenge and milk samples were collected at day
0,2,4,6,10,20 and 30 for bacteriological and cytological testing,

Animals show normal clinical signs pre vaccination. Nevertheless, moderate
increase in body temperature, respiration, pulse rates in vaccinated groups,
however the control group show normal systemic reaction pre and post
vaccination.

The vaccines induced humoral immunity, group-A revealed higher significant
(P<0.05) antibody titers in serum (4.74+0.136) and milk whey (2.55 +0.15) as
compared with group-B which exhibited antibody titers in serum (3.68+0.153)
and whey (1.74+0.062) attained at day 42 post- vaccination and thereafter, a
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decline in titers was observed towards the termination of the study. While
control group showed low titers and antibody.

A significant increase at (P<0.05) of skin thickness after 48 hours in group A
(5.18+ 0.058 mm) more than in group B (4.1+ 0.07 mm), results showed also a
significant variation (P<0.05) between vaccinated groups (A and B) and the
control group.

Phagocytic indics were increased significantly (P<0.05) in vaccinated groups
the indics (40 + 1.14) and (21.6 £ 1.2 ) in group (A and B) respectively as
compared with the control (9.8 = 0.86).

Lecuocytic inhibition factors (LIF) recorded a significant response reaction at
(P<0.05) in vaccinated groups as compared with control group which showed a
very limited inhibition of leucocyte at the same antigen concentration. Higher
response recorded in group A with low concentrated antigens 5 x 10° CFU / m
(0.406 + 0.0144) and high concentrated antigens 5x10"° CFU/ml (0.192 + 0.01)
when compared with killed vaccine group (0.672 = 0.007) and (0.502+0.007) in
low and high concentrated antigens respectively. while control group showed
large area of leucocyte migration.

After Intramammary challenge with virulent S.aureus, vaccinated groups ( A
and B) after 36-48 hours showed slight increase in body temperature,
Respiratory, Pulse Rates, While control group showed high increase in body
temperature, Respiratory & Pulse Rates. One ewes in group (A) and two in
group (B) showed slight swelling & redness in the udder. but in group (C), 3 of
5 ewes exhibited local sign's in the udder like swelling, hotness, painful & milk
appear watery and other 2 ewes showed hard consistency of the udder and non-
productive in the end of experiment ( after 30 days). Somatic cell count (SCC)

were increased in control group in compared with vaccinated groups.
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