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Abstract

The high demand for these products is caused by consumer knowledge of the need for
protein as well as milk's whole nutritional profile. Mastitis is one of the medical reasons
for poor milk quality and quantity. Depending on how severe, persistent, and disease-
causing they are, there are several causes of mastitis, an inflammation of the inner udder
tissue, including pathogenic bacteria. This disease is especially dangerous since it
decreases the amount of milk available, drives up the cost of prescription drugs, and
damages farmers financially. The detection procedure involved the use of milk samples
from dairy cows in East Java. The aim of the study was to detect the incidence of
subclinical mastitis in dairy cows in East Java, Indonesia. The California Mastitis Test
(CMT) reagent was then added, and the reaction was cycled for ten to fifteen seconds.
Out of 332 cows with CMT (1,328 nipples), 59 dairy cows (17.77%) had subclinical
mastitis. The emergence of cases of subclinical mastitis in dairy cows in the East Java
region requires serious treatment and attention. The large number of dairy cows kept in
the East Java area has not been balanced with good maintenance management. Farmers
in general still use traditional rearing systems without paying attention to the importance
of maintaining the cleanliness of the dairy cattle barn environment.
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Introduction

One of the livestock products that Indonesians require is milk [1]. Dairy cows are one
of the livestock animals that produce milk. The purpose of raising dairy cows is to
produce milk to meet human animal protein needs [2]. There is a significant necessity for
milk consumption. The high demand for these products is caused by consumer
knowledge of the need for protein as well as milk's whole nutritional profile [3]. In
Indonesia, where there are many needs and demands for milk, the quantity and quality of
milk are still insufficient [4]. Various types of diseases have the potential to attack dairy
cows. For this reason, farmers should have sufficient knowledge about the health of
livestock.

VOLUME 21 : ISSUE 12 (Dec) - 2022 Page No:1002



YMER || ISSN : 0044-0477 http://ymerdigital.com

Livestock health is very important because if the livestock is not healthy it will cause
many losses including growth disorders, reproductive disorders, and even, most fatally,
death of the livestock itself [5]. Of the many livestock diseases, especially dairy cattle,
one of them is udder inflammation or what is known as mastitis. This illness is the
medical reason for the decreased production and quality of milk [6]. Mastitis is an
internal udder tissue infection that has a range of severity levels and causes [7]. Mastitis
can have a wide range of effects, both in terms of the disease's length and its after effects
[8]. When it comes to dairy cow’s, mastitis is frequently caused by a bacterial infection
as opposed to other causes like cendawan or kapang [9].

Subclinical mastitis and clinical mastitis are the two categories into which mastitis is
subdivided [10]. Clinical symptoms of mastitis, such as swelling, udder hardening, pain,
heat, redness, and diminished udder function, are a constant feature of the condition [11].
Subclinical mastitis, on the other hand, is mastitis that does not cause noticeable
modifications to the udder or the milk it produces [12]. However, because milk
production might progressively diminish, farmers frequently discover these indications
too late [13]. According to the Central Statistics Agency, in 2021, East Java Province's
fresh milk production occupies the top position in Indonesia, namely in 2019 it was
521,123.43 tons, in 2020 it was 542,860.27 tons, and in 2021 it was 556,431.78 tons
[14].

Due to farmer’s habits of paying less attention to the care of dairy cows with
subclinical mastitis, which will eventually develop into clinical mastitis, reports of cases
of subclinical mastitis are also found in East Java, a region with a high population of
dairy cattle and a high milk production rate [1]. Bacterial infections are primarily to
blame for mastitis. Bacteria might be communicable or they can come from the
environment [15]. Mastitis that develops as a result of bacterial contamination from the
surrounding environment, such as water, cage mats, and dung, is known as
environmental mastitis [16]. Mastitis that spreads to healthy udders while being milked
from infected udders is known as contagious mastitis [17]. The sponge used to clean the
nipple has the potential to spread infection used to milk cows, whether by hand or
machine [18].

Monitoring the quantity of somatic cells by laboratory tests can be used to detect the
prevalence of subclinical mastitis [19]. The California Mastitis Test (CMT) is a quick
and straightforward procedure [20]. The aim of the study was to detect the incidence of
subclinical mastitis in dairy cows in East Java, Indonesia.

Materials and Methods

Ethical approval

The research was approved by animal care and use committee, Universitas Airlangga
with No: 353/HRECC.FODM/V1/2021.
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Study area

A screening test employing the CMT method was used as the research approach.
Descriptive data are supplied. This research was conducted from April to September
2022. Purposive sampling was the sampling technique employed, and 332 cows were
sampled for this investigation. The KUD Argopuro Probolinggo Regency, KUD Tani
Wilis Tulungagung Regency, and KUD Semen Blitar Regency were the locations where
this research was carried out in-person on several dairy farms in East Java.

Data collection

In order to perform the California Mastitis Test (CMT), up to 2 ml of milk from each
nipple (quarter) is deposited in the proper position of the CMT paddle, Following the
addition of 2 ml of CMT reagent to each paddle column containing milk, the CMT
paddle is gently shaken in a horizontal, circular motion for 10 to 15 seconds. In a well-lit
area, the reading of the CMT reaction results took place for about 20 seconds. On the
CMT test, changes in viscosity revealed symptoms of mastitis in cows. The existence or
absence of a change in the milk's consistency serves as a sign of this reaction, Then,
based on the CMT scoring, it was determined that (-) no precipitation in milk indicates
good quality milk, (+1) slight deposition in milk indicates good quality milk, (+2) clear
precipitation but no gel has formed indicates good enough quality milk, (+3) the mixture
thickens and begins to form a gel, which indicates poor quality, and (+4) the gel formed
causes the surface to become convex, which indicates very poor quality [21].

Result

Some bacteria, such as Staphylococcus aureus, Escherichia coli, and Streptococcus sp
are significant pathogenic organisms that cause subclinical mastitis from the
environment [8]. Normal sources of pathogenic agents include feed, bedding, and
excrement [22]. When the source of the infection is close to the cow, environmental
mastitis can develop at any moment [23]. When a cow comes into contact with an
infected area or source, the bacteria will enter the cow's udder [24].

Table 1. Assessment Results of the California Mastitis Test (CMT) in 3 districts in East

Java
Number of dairy CMT Assessment Results
Location C(-)WS (number of _ 1 2 3 +4
nipples)
Probolinggo 109 (436 nipples) 25 210 129 52 20 0
Tulungagung 110 (440 nipples) 17 193 156 57 17 0
Blitar 113 (452 nipples) 15 166 177 72 22 0
Total 332 (1,328 nipples) 57 569 462 181 59 0
Note: Each dairy cow has 4 nipples; x= A cow's teats are inactive or unable to produce
milk.
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According to the data in tables 1, of 109 dairy cows (436 nipples) checked by CMT
on farms in KUD Argopuro, Probolinggo Regency, 20 (18.35%) dairy cows tested
positive for subclinical mastitis. 17 (15.45%) of the 110 dairy cows (440 nipples)
investigated by CMT on the farm of KUD Tani Wilis in Tulungagung Regency were
positive for subclinical mastitis. 22 (19.47%) of the 113 dairy cows (452 nipples)
checked by CMT on the farm in KUD Semen Blitar Regency were positive for
subclinical mastitis.

Table 2. The incidence of subclinical mastitis in lactating dairy cows in 3 districts in
East Java based on the results of CMT examination

Dairy Cow Number of Dairy E:sri:itz/eer of
Location Populqtion During Cows L_Jnder CMT Subclinical
Lactation Inspection Mastitis (96)
Probolinggo 2,819 109 20 (18.35 %)
Tulungagung 2,437 110 17 (15.45 %)
Blitar 1,568 113 22 (19.47 %)
Total 6,824 332 59 (17.77 %)

Note: The total population of lactating dairy cows written is the population of non-
pregnant lactating dairy cows.

According to the data in tables 2, the study's findings revealed that 59 dairy cows
(17.77%) out of a total of 332 dairy cows (1,328 nipples) examined for CMT had
subclinical mastitis. Because subclinical mastitis disease does not produce clinical signs
or alter the composition of milk, farmers frequently are unaware that their cattle is
infected with it [25]. Economic losses can result from subclinical mastitis because milk
output gradually declines [26]. Detection of mastitis using the California Mastitis Test
(CMT) can be seen in Figure 1.

Figure 1. California Mastitis Test (CMT) examination results
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Discussion

The emergence of cases of subclinical mastitis in dairy cows in the East Java region
requires serious treatment and attention. The large number of dairy cows kept in the East
Java area has not been balanced with good maintenance management. Farmers in general
still use traditional rearing systems without paying attention to the importance of
maintaining the cleanliness of the dairy cattle barn environment. Poor environmental
conditions cause bacteria to multiply easily and are susceptible to entering the teat holes
of dairy cows [27]. The bacteria that accumulate in the udder is what causes mastitis.
Transmission of mastitis from one animal to another and from an infected litter to a
normal litter can be through milking hands, cleaning cloths, milking machines and flies
[9]. Clinical observation of inflammation of the udder and nipples, changes in the color
of the milk produced. Field tests can be carried out using the California Mastitis Test
(CMT), namely with a special reagent [20].

The California Mastitis Test (CMT) is a straightforward test that may be used to
determine the approximate quantity of somatic cells in milk, which helps detect mastitis
[28]. CMT indicates whether a category is high or low rather than providing a numerical
number. The results can be categorized into five groups, ranging from the lowest cell
count, which is indicated by a mixture of milk and reagent that is nearly clotted, to the
highest cell count, which is indicated by the milk and reagent staying liquid [29]. Based
on the results of the mastitis test carried out using CMT, the dairy cow in this case was
declared positive for subclinical mastitis. In the CMT detection carried out in this study,
59 dairy cows in East Java were detected as having subclinical mastitis out of 332 dairy
cows examined.

Mastitis is the term used for inflammation that occurs in the udder, both clinical and
subclinical, with an increase in cells in the milk and changes in the physical and
composition of the milk, accompanied or without pathological changes in the mammary
glands [8]. Losses in cases of mastitis include loss of milk production, reduced quality
and quantity of milk, and many cows being abandoned. The decrease in milk production
per quarter can reach 30% to 15% per cow per lactation due to mastitis, making it a big
problem in the dairy industry [30].

The dry period is the initial time for the bacteria that cause mastitis to infect, because
at that time the phagocytic action of neutrophils in the udder is inhibited [31]. Various
types of bacteria are the causative agents of mastitis, including Streptococcus
disgalactiae, Staphylococcus aureus, Streptococcus agalactiae, Streptococcus
zooepedermicus, Enterobacter aerogenees, Streptococcus uberis, Escherichia coli, and
Pseudomonas aeroginosa [32]. Yeast and fungi also frequently infect the udder, but
usually cause subclinical mastitis [33]. One of the primary causes of mastitis in dairy
cows, which results in considerable financial losses from decreased milk output, is
Staphylococcus aureus [34].
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Apart from microorganism factors which include various types, numbers and
virulence, livestock and environmental factors also determine whether mastitis occurs
easily or not [8]. Predisposing factors for mastitis are seen from the livestock
perspective, including the shape of the udder [35]. For example, the udder is very
hanging, or the teat hole is too wide.

Age factors and the level of cow's milk production also influence the incidence of
mastitis. The older the cow and the higher the milk production, the more her teat
sphincter relaxes [36]. Teats with loose sphincters allow cows to be easily infected by
microorganisms, because the function of the sphincter is to resist infection by
microorganisms [37]. The higher a cow's milk production, the longer it takes for the
sphincter to close completely. Cow breed factors also influence the incidence of mastitis
[8]. Environmental and management factors are also very influential. These include
factors such as feed, housing, number of animals in one cage, ventilation, sanitation of
the cage and milking methods [38].

Clinically, mastitis can occur clinically and subclinically. Udder inflammation is said
to be subclinical if clinical symptoms of inflammation are not found during udder
examination [35]. For clinical ones, clear signs of inflammation are found, such as udder
swelling, heat when touched, pain, reddish color and impaired function. Milk changes its
properties, becomes broken, mixed with fibrin deposits or lumps, cell debris or protein
clumps [39]. The process that takes place subacutely is characterized by symptoms as
above, but the degree is milder, the livestock still wants to eat and body temperature is
still within normal limits. The process is clinical if the infection in an udder lasts a long
time, from one lactation period to the next [40].

To prevent new infections by bacteria that cause mastitis, several efforts are needed,
namely minimizing conditions that support the spread of infection from one cow to
another and conditions that facilitate bacterial contamination and penetration of bacteria
into the teat canal. The first flow of milk during milking should be collected in a strip
cup and observed for the presence or absence of mastitis [8]. It requires dipping or
dipping the nipple in 3000 1U biocid (3.3 milliliters/liter of water). Using a different
wipe is recommended for each cow and ensure the wipe is washed and disinfected before
use [41]. Providing quality nutrition, thereby increasing livestock resistance to bacterial
infections that cause mastitis. Supplementation of vitamins E, A, and -carotene as well
as a balance between Co (Cobalt) and Zn (Zinc) needs to be attempted to reduce the
incidence of mastitis [42].

Mastitis treatment should use Lincomycin, Erythromycin, and Chloramphenicol [8].
Nipple disinfection with alcohol and intramammary antibiotic infusion can treat mastitis
[43]. A combination injection of penicillin, dihydrostreptomycin, dexamethasone and
antihistamines is recommended as well [44]. Antibiotics will suppress the growth of
bacteria that cause mastitis, while dexamethasone and antihistamines will reduce
inflammation [45].
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Mastitis caused by Streptococcus sp can still be treated with penicillin, because
Streptococcus sp is still sensitive to penicillin [44]. The use of antibiotics, which may not
always be appropriate, will cause new problems, namely the presence of antibiotic
residues in milk, allergies, resistance and affect milk processing [46]. Subclinical
mastitis caused by Gram-positive bacteria is also increasingly difficult to treat with
antibiotics, because many of these bacteria are resistant to various types of antibiotics
[47].

Conclusion

In East Java, 59 (17.77%) of the 332 dairy cows who were tested for CMT also tested
positive for subclinical mastitis. The emergence of cases of subclinical mastitis in dairy
cows in the East Java region requires serious treatment and attention. The large number
of dairy cows kept in the East Java area has not been balanced with good maintenance
management.
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