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Abstract

Karangploso, District Malang is known as a milk producing area and is a suitable place for the development
of dairy cattle business. Mastitis is one of the most common problems found in dairy farming in Indonesia
that has a negative impact on the milk production economy. The study was conducted to examine the
incidence of antibiotic resistance as an attempt to appropriate treatment for the treatment of mastitis in dairy
cows. A total of 85 positive samples are Staphylococcus aureus and Streptococcus sp from farms in the KUD
Karangploso region. Based on the sensitivity test against various antibiotics it is known that Staphvlococcus
aureus has been resistant to Penicillin (100%), Tetracycline (48.23%), Erythromycin (44.70%). Gentamicin
(2.35%), and Ampicillin (1.18% ). For Streptococcus sp has been resistant to antibiotic Penicillin (98.82%),
Erythromycin (94.18%), Tetracycline (84.70%), Gentamicin (11.76%), Ampicillin (5.88%), and Cefalexin
(3.53%).

Key words: Subclinical mastitis, California Mastitis Test (CMT), Staphylococcus aureus and, Streptococcus
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Introduction the maintenance management of dairy cows. One of the
factors that greatly affects the success of dairy farming

Karangploso. District Malang is known as a is the cleanliness factor. The environment of a cage that

milk producing area and is a suitable place for the is not clean and milking that is not hygienic can disrupt

development of dairy cattle business. This was marked | ctock activities and also can cause germs, one of the

by the operation of KUD Karangploso which was the
second largest KUD after the SAE Pujon Cooperative
with a total milk production of 5,000 - 6,000 liters
per day !l Milk is one source of animal protein that is
important for the growth and repair of cells and is able
to increase the intelligence of the human brain.*! To get

diseases that can attack dairy cattle is mastitis.[’! Mastitis
is still a major problem in dairy farming because it
causes considerable losses due to reduced production,
high quality of milk, high treatment and treatment
costs *! Two pathogenic bacteria that were often found
in subclinical mastitis cases in cow udders, namely
high dairy products, it is important to pay attention to Streptococcus sp ranged from 92% and Staphylococcus
aureus ranged from 67%.! During this time mastitis
Corresponding author : treatment was done by using antibiotics, improper use
Dadik Raharjo, of antibiotics caused the effects of antibiotic residues in
email : dadik_tdc@yahoo.co.id milk, allergies, resistance and affected the processing
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of milk products.”! Research needs to be done
determine the presence of Staphylococcus aureus and
Streptococcus sp bacteria as the cause of mastitis, and
to check the level of antibiotic resistance as an effort for
the right treatment for the treatment of mastitis in dairy
cattle.

Materials and Method

Research Samples

CMT examination and milk sampling were carried
out in 3 villages in the Karangploso KUD area, Malang
Regency namely Bocek Village (41 cows), Leban
Village (23 cows), Donowarih Village (39 cows). The
total number of CMT examinations carried out was
103 cows. Milk samples taken only in cattle detected
mastitis, milk samples taken at each nipple (except
nipples that do not work).

Milk Test with California Mastitis Test (CMT)

The test was carried out by taking 2 ml of milk
placed on paddle then reacted with California Mastitis
Test (CMT) reagent as much as 2 ml.

Milk Sampling

Squeeze the nipples that will be taken by milk
samples. Immediately close the test tube after obtaining
a sample volume that is cooled and labeled. Store

samples in a cool box with a temperature of 4 -5 ° C.
Isolation and identification of Staphylococcus
aureus

For isolation and identification of Staphylococcus
aureus dipped ose in the sample then streak in the
form of zig zag lines on MSA isolation media. Media
incubation at 37 °C for 24 hours.

Catalase Test of Staphylococcus aureus

Colonies from MSA media were taken using ose
then mixed with a drop of 3% on a glass object, then
observed.

Coagulase Test of Staphylococcus aureus

The colony was taken from MSA media using
ose, then put it into 4 ml Lurea Bertani Broth media
and incubated for 24 hours at 37 °C. After incubation,
prepare 1 ml of rabbit plasma and then mixed until
evenly using vortex then incubated for 24 hours.

Isolation and identification of Streptococcus sp

For isolation and identification of Streptococcus sp
dipped ose in the sample then streak in the form of zig
zag line on the isolation medium NA. Media incubation
at 37 °C for 24 hours.

Catalase Test of Streptococcus sp

Colonies from NA media were taken using ose
then mixed with a drop of 3% on a glass object, then
observed.

Christie, Atkins, Munch — Peterson Test (CAMP
Test) of Streptococcus sp

CAMPtest was carried out on Blood Agar Media with
Staphylococcus aureus as a marker of Staphylococcus
aureus planted by making a line in the middle of BAP
media using ose. Then plant Streptococcus sp. form a
perpendicular line with Staphylococcus aureus. The
culture was incubated for 24 hours at 37 °C.

Making Suspension of Staphylococcus aureus
and Streptococcus sp

To test the resistance of Staphylococcus aureus and
Streptococcus sp bacteria, resistance testing was carried
out by making a bacterial suspension with turbidity
indicators equated with Mc Farland standard number
0.5 containing / ml of bacteria.

Resistance Test of Staphylococcus aureus and
Streptococcus sp

After conforming to the Mc Farland turbidity
standard number 0.5, inoculate 0.2 ml of sample
suspension on MHA media with a cutton bud and then
place the paper disk of Penicillin antibiotics ,Gentamicin,
Erythromycin, Ampicilin, Tetracycline, Cloxacilin,
Cefalexin, and Kanamycin on top with a little pressure
to attach perfectly to the MHA media. Then incubate
37 °C for 24 hours. The test results show that there is a
clear zone around the paperdisk as a barrier to bacterial
growth.

Results and Discussion
Milk Test with California Mastitis Test (CMT)

The results of this study indicate that from 103 dairy
cows that have been examined by California Mastitis
Test (CMT) in 3 villages in KUD Karangploso area
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(Bocek village, Leban village, Donowarih village), 22
dairy cows have shown positive results of subclinical
mastitis (21.36%). And of the 22 dairy cows that were
positive for subclinical mastitis, 85 milk samples were
obtained.

California Mastitis Test (CMT) is one of the methods
of diagnosis of subclinical mastitis which until now is
considered simple and fast, namely the method by using
atool called paddle and using CMT reagents to determine
the severity of subclinical mastitis experienced. This
reaction is characterized by the presence or absence of
changes in milk viscosity, then determined based on
the California Mastitis Test (CMT) test that is (-)
negative there is no precipitate in milk, (+1) there is a
little sediment in milk, (4+2) there are deposits it is clear
but the gel has not yet formed, (+3) the mixture
thickens and begins to form the gel. and (+4) the gel
formed causes the surface to become convex.!®!

Isolation and identification of Staphylococcus
aureus and Streptococcus sp

Based on table 1 the results of the Staphylococcus
aureus identification test in the table, it showed 100%
positive results in catalase and coagulase tests from 85
samples.

Staphylococcus aureus produces catalase enzyme
which is able to hydrolyze hydrogen peroxide into
water and gas bubbles "l To prove that the isolate i
Staphylococcus aureus then followed by coagulase
test, coagulase is an extracellular protein produced by
Staphylococcus aureus which can clot plasma [*!

Based on table 2 the results of the identification test
of Streptococcus sp in the table, it showed a negative
result of 100% in the catalase test and a positive result
of 0.05% in the CAMP test of 85 samples.

Based on the results of isolation on NA media there
are cultures thatare very diverse, but only a few colonies
that have the characteristics of Streptococcus sp bacteria
are round, small colonies with varying diameters (0.5-
2 mm), smooth, transparent and convex.”! Based m
the results of a positive catalase test Streptococcus sp
when no bubbles are formed on glass objects that have
been dripped . Streptococcus sp does not produce the
enzyme catalase to hydrolyze hydrogen peroxide into
water and gas bubbles.!'"! Streprococcus sp. specifically

Streptococcus agalactiae increases hemolytic activity
in Staphylococcal B-toxin to form arrow-like signs on
CAMP reactions.!'!l

Antibiotics Resistant Test of Staphylococcus
aureus

From the results of Table 3 above, Staphylococcus
aureus was resistant to Penicillin (100%), Tetracycline
(48.23%). Erythromycin (44.70%). Sensitive to
Cloxacilin (100%), Canamycin (100%), Cephalexin
(80%).

Staphylococcus aureus bacterial resistance test
showed very high resistance to Penicillin antibiotics.
Mechanism of Staphylococcus aureus resistance to
penicillin groups due to antibiotic inactivation by beta-
lactamase, modification of target PBPs, damage to
drug penetration into target PBPs, and the presence of
an outflow pump producing beta-lactamase is the most
common resistance mechanism.'2!  Staphylococcus
aureus bacterial resistance test showed high resistance to
tetracycline antibiotics. Ttanechanism of tetracycline
resistance when these broad-spectrum antibiotics
inhibit bacterial protein synthesis by binding to the 165
part of the 30S ribosome subunit, thus preventing the
aminoacyl-tRNA from attaching to the active site of the
ribosome, this bond is naturally reversible, interfering
with the attachment of tRNA that carries amino
acids to the 30S ribosome from the 70S ribosome!"!
Staphylococcus aureus bacterial resistance test showed
high resistance to Erythromycin antibiotics. The main
mechanism of Erythromycin resistance is based on the
RNA methylase enzyme which adds a methyl group
to a specific adenine group in the 50S rRNA subunit.
Macrolide antibiotics including erythromycin will not
be bound to rRNA rRNA which is methylated.''#!

Antibiotics Resistant Test of Streptococcus sp

Fromtheresults of table4 above shows Streptococcus
sp has been resistant to Penicillin antibiotics (98.82%),
Erythromycin  (94.18%), Tetracycline (84.70%).
Sensitive to Cloxacilin (98.82%), Ampicilin (89.41%),
Gentamicin (84.70%).

Streptococcus sp bacterial resistance test showed
sensitive results that were quite high against Penicillin
antibiotics. The resistance of Streprococcus sp to
penicillin can arise as a result of mutations that result in
the production of different penicillin binders or due to
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bacteria requiring new penicillin-acting protein genes.
31 Streptococcus sp bacterial resistance test showed high
resistance to Erythromycin antibiotics. Erythromycin
resistance in Streptococcus sp because there is a change
in the erythromycin L4 or L12 protein coding gene in the
508 bacterial ribosome subunit, resulting in a decrease
in erythromycin affinity for ribosomes."*! Streprococcus
sp bacterial resistance test showed high resistance to
tetracycline antibiotics. The resistance of Streptococcus
sp to tetracycline can arise because different cytoplasmic
membranes are produced (changes) and prevent
tetracycline binding to the 30S ribosomal subunit, so

Toxicology, October-December 2019, Vol. 13, No. 4 442

that protein synthesis can continue. Another mechanism
for tetracycline resistance is eflux pump resistance,
based on tetracycline transport out of cells rapidly, thus
preventing tetracycline accumulation at toxic doses, so
bacterial protein synthesis is not inhibited !'#

Pratiwi, Sylvia T. Pharmaceutical microbiology.
Erlangga. Jakarta. 2008.

O’Leary, William. Practical Handbook of
Microbiology. CRC Press Inc. Boca Raton. 1989.

Table 1 Results of Staphylococcus aureus identification test

Identification Test

Milk Sample Catalase Coagulase
Positive Negative Positive Negative
85 sample 85 sample (100%) 0 sample (0%) 85 sample (100%) 0 sample (0%)

Table 2 Results of Streptococcus identification test

Identification Test

Milk Sample Catalase CAMP test
Positive Negative Positive Negaltive
85 sample 0 sample (0%) 85 sample (100%) 5 sample (5.88%) 80 sample (94,18%)

Table 3 Results of Staphylococcus aureus resistance test according to the number of samples

Antibiotic Type
Milk Criteria
Sample
Tetracy- Gentami- Penici- Eritromi- Ampici- Cloxaci- Cepha- Canami-
cline cin lin cin lin lin lexin cin
34 82 - 17 83 85 68 85
(40%) (96 47%) (0%) (20%) (97.,65%) (100%) (80%) (100%)
85 10 1 - 30 1 - 17 -
(11,76%) (1,18%) (0%) (35.29%) (1,18%) (0%) (20%) (0%)
41 2 85 38 1 - - -
(48.23%) (2.,35%) (100%) (44.70%) (1,18%) (0%) (0%) (0%)

Notice :

S = Sensitive

I = Intermediate

R = Resistant
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Table 4 Results of Streptococcus sp resistance test according to the number of samples

Milk o Antibiotics Type
. Criteria
Sample
Tetracycline | Gentamicin | Penicilin | Eritromicin | Ampicilin | Cloxacilin | Cephalexin | Canamicin
S 8 72 1 1 76 84 40 50
(9.41%) (84.,70%) (1,18%) (1,18%) (B9.419%) | (98.82%) (47 05%) (58.82%)
25 I 5 3 - 4 4 1 42 35
(5.88%) (3,53%) (0%) (4.70%) (4.,70%) (1,18%) (4941) (41,18)
R 72 10 84 80 5 - 3 -
(84,70%) (11,76%) | (98.82%) (94,18%) (5.,88%) (0%) (3,53%) (0%)
Notice : S = Sensitive I = Intermediate R = Resistant

Conclusion

Based on the test of bacterial resistance to
various antibiotics from milk samples suspected
mastitis in the KUD District Karangploso, Malang
Regency it was found that Staphylococcus aureus was
resistant to Penicillin (100%), Tetracycline (48.23%),
Erythromycin (44.70%), Gentamicin (2.35%). and
Ampicillin (1.18%). For Streptococcus sp was resistant
to Penicillin antibiotics (98.82%), Erythromycin
(94.18%), Tetracycline (84.70%),Gentamicin (11.76%),
Ampicillin (5.88%), and Cephalexin ( 3.53%).
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