Environment Conservation Journal 24 (4): 335-343, 2023

Journal homepage: https://www.environcj.in/

Environment Conservation Journal

ISSN 0972-3099 (Print) 2278-5124 (Online)

Herbal treatment as an alternative to antibiotics for bovine mastitis
in the system of obtaining environmentally safe milk

Ankita

Department of Microbiology, SGRR School of basic and applied sciences, Shri Guru Ram Rai University, Dehradun (U.K.), India

Shrishti Raturi

Department of Microbiology, SGRR School of basic and applied sciences, Shri Guru Ram Rai University, Dehradun (U.K.), India.

Manjusha Tyagi

Department of Microbiology, SGRR School of basic and applied sciences, Shri Guru Ram Rai University, Dehradun (U.K.), India.

ARTICLE INFO | ABSTRACT

Received : 15 March 2023
Revised : 20 June 2023
Accepted : 04 July 2023

Available online: 18 October 2023

Key Words:

Antibacterial

Antibiotic

antibiotic resistance
California mastitis test (CMT)
cardiovascular disease
somatic cell

veterinary

Antibiotics are known as the first option for treating any disease. While, the
difficulty in terms of antimicrobial resistance and antibiotic residue as well as
antibiotic impact is application on health of the public, results in numerous
limitations on unregulated antibiotic treatment worldwide within the dairy
industry. Scientists looked into new healing strategies that could be used to
replace antibiotic use in mastitis disease treatment. Bovine mastitis causing a
direct impact on food safety issues and the farm’s profitability. This pathology’s
treatments and preventions are specially performed using antimicrobials,
However, this disease's pathogens' increasing antimicrobial resistance may have
an impact on the customary drug’s effectiveness. Moreover, the environment
and the presence of antimicrobial residues in milk are a probable danger in
terms of human health. As a result, the utilization of plant extracts could become
a hopeful alternative for bovine mastitis prevention. Antibacterial properties are
included in numerous plants. Plants extracts are usually considered secure for
animals, humans, and the environment. This analysis contains the common
issues that came across in the customary Mastitis Treatment, including the
potential uses of plant extracts as substitutes for the control of these pathogens,
as well as the constraints of using these plant derivatives.

Introduction

Milk is as old as mammals. Milk is the most many-
sided product in the food industry. It gives us
balanced nutrition from birth until the time when
we can eat solid feeds. It is supposed that ancient
people discovered domesticating animals for the
production of milk for human consumption. They
domesticated animals like animals such as cows,
buffaloes, goats, sheep, and camels. Some of these
creatures are still in use for milk production in
numerous regions of the world. Beyond milk,
financial relevance, and milkproducts are essential
in the human diet because a source of micro and
macronutrients (Akin, 2018), imparting proteins,
potassium, calcium, vitamin D, vitamin B12,
riboflavins, fatty acids, as well as phosphorus
(Keast et al., 2013), (O’Neil et al., 2018), (Quann et
al., 2015).The aforementioned items are consumed

straight away. Accompanied by excellent skeletal
well-being, mainly concerning kids as well as
teenagers, and a reduced risk of hypertension,
coronary artery disease (CAD), and non-insulin-
dependent diabetes mellitus (NIDDM) in adults.To
get milk of superior quality, perfect health of the
udder is not solely necessary only in support of the
dairy producer, However, it is also applicable to the
entire chain of manufacturing for dairy products
(Hogeveen et al, 2011). Moreover, enhancing
directed heightened public knowledge and
government oversight focus towards the security
and integrity of food troubles emphasize the
importance of the sector of dairy production taking
proactive measureswith the purpose of denoting
and laying off new food safety concerns that may
arise representing a negative influence on the
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perception of dairy products (Boor et al, 2001).
Pathogens of udder control can minimize foodborne
diseases and offer nutritious food to consumers that
is safer and of superior quality (Bajpai et al., 2013).
Because of public health concerns reasons,
antibiotic residues, and microbial resistance allied
with the dairy swarm, Agriculture animals must
alertly investigate the use of antimicrobials and
implement exemplary stewardship procedures
structured to decrease the danger of creating
recently discovered bacteria that are resistant to
antibiotics that could be passed to humans from
animals (Foutzet al, 2018).The financial growth
pertaining to the dairy industry prompts research
into increasing food safety and environmental
production that is long-term. As a result of this
standpoint,plant extract utilization could be a
promising artificial drug substitute. The purpose of
this review contains to go over the utilization of a
collection of extracts from plants asa substitute for
mastitis dairy cattle control, with an emphasis in
terms offuture tendencies and potential implications
for the application of suchproducts in the veterinary
field. Bovine mastitis results inyearlyfinancial
losses of approximately $35 billion worldwide and
in the United States of America is $2 billion
(Mubarack HM et al, 2011). Mastitis is known
asthet cost-effective diseaseinthe dairy industry,
affecting both highly developed and developing
countries. Mastitis has an impact on milk quality,
and its consequences extend beyond the dairy farm.
Consumer  concerns about milk quality,
antimicrobial resistance, antimicrobial residues, and
animal welfare necessitate the development of
appropriate policies for effective prevention and
mastitis control. Because of the permanent damage
that mastitis can cause to the mammary secretory
tissues, the loss of production of milk is not limited
to the course of the disease but may continue
throughout the animal's life.

Antibiotic treatment disadvantages in mastitis
Several studies in recent years have found that
mastitis pathogens are developing antimicrobial
resistance and that conventional treatments have
low cure rates (Freitas et al,2018). Bacterial
resistance mechanisms are very versatile, and they
are influenced by whether a population has resistant
variants, whether there are differences in
reproductive successoccurringwhen antibiotics are
present, and whether the variation is inherited.

According tosuch cases, the composition of the
population will shift in support of resistant strains
over time (Baquero, 2011). During the lactation
period when antimicrobials are administered, As a
result of the high danger of residues of drugs, milk
must be discarded for an extended period, posing a
possible danger to human well-being. These
leftovers may be harmful to antimicrobial-sensitive
consumers, encourage bacterial immunity, and
impede the production of derived products of milk
(Blowey and Edmondson, 2010). Long-acting
antibiotics can be used to treat the cows, however,
milk from these types of cows cannot be sold until
the residues of the drug have passed through the
system ofthe cows. If the levels of antibiotic
residuals in milk are high, milk should be siphoned
off and discarded. The UK government convened a
meeting on the global situation of antibiotic
resistance in 2014, as well as a subsequent impact
assessment's performance. To keep antibiotics
effective both humans and animals can benefit from
this therapeutic measure., both veterinary and
human medicine sectors must limit the
development of resistance and take responsibility.
The current study sought to investigate the
occurrence of mastitis resistant to medication and
antibiotic resistance patterns in dairy cows. Humans
have been exposed to Staphylococcus aureus
resistant to methicillin (MRSA) strains by animals,
but this transmission’s epidemiology is unknown
(Juhasz-Kaszanyitzky et al., 2007). Regardless of
the results of in vitro tests, MRSA should be taken
into account as resistant topenicillin, cephems,
cephalosporins, as well as other beta-lactam
antibiotics like ampicillin-sulbactam, ticarcillin-
clavulanic acid, piperacillin-tazobactam,
amoxicillin-clavulanic acid, and carbapenems.
(CLSI, 1997). Antimicrobial agents that are most
commonly wused such as aminoglycosides,
tetracycline macrolides,  chloramphenicol, and
fluoroquinolones are also frequently resistant to
these organisms (Clinical and Laboratory Standards
Institute, 2006), (Tirkyilmaz et al, 2010).
Antimicrobial therapy is commonly used to prevent
and treat mastitis. Unfortunately, despite the most
effective  antimicrobial  therapies available,
bacteriological treatment failures are quite
common, especially in the case of antimicrobial
resistance and mastitis which is thought to be
among the causes of a low rate of cure (Barkema et
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al., 2006). Antimicrobial resistance bacteria are a
public  health risk.  Several strains  of
Staphylococcus aureus  isolated from  mastitis
patients are resistant to a variety of antimicrobials,
including penicillin-G, ciprofloxacin, streptomycin,
gentamicin, ampicillin, and oxytetracycline (Kumar
etal., 2011).

Plant extracts used as alternative treatments for
bovine mastitis

Some plants, also known as medicinal plants, may
be used for therapeutic purposes. Chemical
compounds are found in these plants that have
beneficial biological properties for the benefit of
animal and human health (Paz et al, 2018).
Lately,promising experimental findings by the
utilization derived from botanical sources with
medicinal properties havegiven the stimulus for
bioactive substance research and the possibility of
new products. All plants generate primary
metabolites, Amino acids, fatty  acids,
carbohydrates, and organic acids are examples,
which are required to survive (Tian et al., 2018).
Bioactive compounds, in contrast, occur in lower
amount and usually necessary to the defenses of
plants (for example, causing bitter formation,
substances that are detergent, toxic, or pungent)
guarding them against the majority of Herbivores,
microorganisms, and plants that compete for
resources are all examples of herbivores directly.
These metabolites were potentially derived through
plant extracts, which are preparations with varying
consistency as well as compositions (GouveaFD, et
al., 2017),that seek to extract as well aspurification
of bioactive compounds by botanical species matter
(Tan et al., 2013).

Maceration, digestion, percolation, infusion, and
decoction, Soxhlet hot uninterrupted retrieval,
fermentation extraction with a water-alcohol
solution, microwave assisted solvent extraction,
supercritical fluid based extraction, counter-current
and ultrasonic extraction, as well as distillation
methods are all used to obtain those extracts
(Pandey and Tripathi, 2014). among the older
methods based onorganic solvent extraction is the
hot continuous extraction process, where the
sample comes inat a distance from the solvent
comparatively moreheat level (Ghaderi and
Ebrahimi, 2015). Solvents permeate within the
solid materials ofthe nt during the process and

make the compounds more soluble with
comparable polarities (Pandey and Tripathi, 2014),
the elimination process will follow. Also, extraction
with the assistance of ultrasonic waves employs
dissolving agents and is superior to the more
conventional proceduresbecause of its high
effectiveness, lower solvent volume requirements,
andshort period of extraction. (Macias-Sanchez et
al.,  2009). Supercritical fluid extraction,
alternatively, is a widely used procedure that makes
use of supercritical fluids (above-critical-point
temperature and pressure) and offers benefits such
as increased selectivity and lower temperatures,
staying away from Solvents and thermal
degradation that remain. The most significant
disadvantage of fluid that is supercritical is the
more advanced equipment cost needed for
extraction when in comparison to conventional
extraction of dissolving agents (Yen et al,
2015).To address the issue of bacterial resistance
caused by the continued antibiotic usage in dairy
herds, exploration into complementary therapiesis
increasing. The specified types of therapies, which
primarily make utilization of extracts of plants, are
effective In vitro control of pathogens that cause
mastitis. Natural occurrence, feweradverse effects
(Kheret al., 2018) as well as a lack of resistance
that develops following extended (Montironief al.,
2016).These compounds have a significant
advantage over conventional drugs. Indeed,
numerous Several studies have confirmed the
effectiveness as a result of these plant derivatives.
For example, Extracts of Azadirachta indica leaves
exhibitthe properties of bactericidal power.It is now
underway to have substantial influences on gram-
positive and also on gram-negative pathogens as
well as additional bacterial species responsible for a
variety of illness affecting both humans and
animals(Maragathavallief al., 2012).

Some major losses due to mastitis

Milk must be discarded during treatment days and
waiting periods due to the treatment of a clinical
case. In general, milk is assumed to have been
discarded for six days: three days of treatment and
3 days of rest(Huijpset al., 2008). The treatment's
costis also a significant factor to consider. The cost
of treatment is divided into two parts: veterinarian
fees and drug costs.These two costs vary by
country. Labor costs calculation is difficult.Farm to
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Figure 1: Neem leaves

farm, labor opportunity costs may vary. farm to
farm. If labor is external, the time spenton labor
costs preventing mastitis is simple to compute
(hourly wage). In contrast, if labororiginated with
the farmer, It is worth noting that mastitis may
cause Farmers should not to spend as much time on
administrative tasks. (Halasa et al., 2007).Poor milk
quality, premature cow culling,oranimals with a
shorter productive life.The losses can be either
temporary or permanent. The disease is clinically or
subclinically classified based on the specific form
of clinical symptoms. Clinical mastitis is
distinguished byvisible symptoms like milk clots,
and Teats with hardness and swelling (Blowey and
Edmondson, 2010) recognized through a visual
examination and manual exploration (Sadeket al.,
2016).There are no externally visible changes. in a
subclinical infection (Blowey and Edmondson,
2010) and Auxiliary examinations, for instance, the
California Mastitis Test (CMT) or somatic cell
count examination in the laboratory are used to
make the diagnosis (Sadeker al., 2016).Mastitis has
an impact on milk quality goes outside of the dairy
farm. Consumer concerns about residues of
antimicrobials, resistance to antimicrobial agents,
animal welfare, and milk quality necessitate the
development of appropriate policies for effective
mastitis prevention and treatment. Because of the
permanent damage that mastitis can cause to the
mammary secretory tissues, the loss of production
of milk is not limited to the disease progression but
may continue throughout the animal's life.
Histological analyses were and continue to be
widely used for determining mastitis pathogen-
induced damage to secretory tissue in the bovine
mammary gland (Benites et al, 2002). An
inflammatory response was detected in 96.9% of

the samples. (edema, damage to mammary
epithelial cells, and Infiltration of
polymorphonuclear neutrophils), procedure for
tissue repair, or both in dairy cow’s mammary
parenchyma from which microorganisms were
isolated. At the same time, there were no
histological changes in mammary glands with no
evidence of microorganisms. These findings clearly
show that the presence of microorganisms is linked
to tissue harm. All at once, it should be noted that
Because of pain and decreased movement,
inflammation can cause a decrease in appetite and
food intake which will hurt milk production. Many
methods have been developed to compute the losses
of production caused by Dairy cow mastitis.
Neither of the methods are ideal because it is
impossible to know how much milk a cow would
have produced if lactation had not been interrupted
by mastitis. Every technique has an inherent
prejudice that, in the majority of cases, tends to
understate  the  actual loss of  milk
production.Nonetheless, scientists agree that milk
yield losses are the primary economic impact of
subclinical mastitis (Schepers and Dijkhuizen,
1991).1t was discovered that the sole item in all
previous papers' estimates examined that was
concerned with the Mastitis economics was a
change in milk production.Estimates of milk yield
loss continue to be a source of concern because
they are most likely influenced by age, cow breed
and type, udder’s morphological characteristics s,
and lactation stage, Before mastitis, milk yield was
higher, organisms that cause mastitis, grade of
inflammation, FEarly or late post-occurrence
diagnosis, treatment type, feeding procedures,
season, Mastitis recurrence during the same
lactation or earlier, model of comparison (control
group), and Some mastitis causal agents, for
example, have been demonstrated to have a greater
impact on the yield of milk than others. In general,
the more inflammation there is, the less milk is
produced (Petrovski et al, 2006). Using the
performance of an infected quarter as a comparison
to the performance of the uninfected quarter on the
opposite side, it is generally acknowledged that the
contralateral udder quarters produce roughly the
same amount of milk when both are uninfected.
Simultaneously, this is scientific proof that quarter
are s that mastitis-freemay make up for mastitis-
infected quarters by boosting milk production. If
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there is compensation occurs, the actual milk loss
due to mastitis will be overestimated.(Petrovskiet
al., 20006)

Transmission

Contact with the milking machine regularly, as well
as contaminated materials or hands, transmission
from mouth to udder among calves. The mastitis-
causing bacteria strain will remain dormant in the
calf's oral cavity until it is transmitted elsewhere, In
a muddy, wet condition, with Inadequate milking
techniques and hygiene.Mastitis is a multifactorial
disease caused by the interaction betweenseveral
parameters including the host, pathogens,
management, as well as the environment. Mastitis
is caused through a diverse range of etiological
agents, incorporating a significant multitide of
microorganisms that cause udder inflammation.
Bacterial pathogens are the most dangerous
infectious agents to the breast gland. They are
frequently contagious and widespread in an
environment of dairy animals and thus raise the rate
of occurrence of intramammary infections.
Infection is caused by either contaminated
environments or infected udders. Pathogens are
spread primarily through contaminated quarters and
soiled udders, milking machines that have become
contaminated, flies, washing clothes milker's hands,
tea cups, and surgical instruments. Furthermore,
lactation stage,lactations number, udder trauma,
loose teat sphincters, teat, and teat canal, lesions on
teat skin of each mammary gland's immunological
status, the amount of contamination in the
environment management conditions are among the
factors that influence (Alemu et al, 2013) the
occurrence of mastitis in dairy animals.

Etiology
Mastitis etiological agents are classified divided
into two: environmental and contagious.

Contagious microorganisms typically reside in
theteat skin or udderduring milking, they are
transferred to the teat., where they multiply and as
well as spread throughout mammary glands.
Environmental agents, in contrast, survive in the
environment of the cow and make their way into
the udder via transportby teat canal for instance
throughout milking, through the activity of
capillaries, antibiotic administration of a tube, or
teat cannula insertion) or teat canal indirect
penetration quickly after the completion of milking

(Scott et al., 2011). While there maybe a few
differences in how these microbes are classified.
Transmissible  pathogenic agents  include
Staphylococcus aureus,Mycoplasma spp.,
Corynebacterium bovis, Streptococcus agalactiae,
and Streptococcus dysgalactiae, while
environmental pathogens Citrobacter spp. is one of
them, Enterobacter spp., Klebsiella  spp.,
Escherichia coli, Pasteurella spp., (Blowey and
Edmondson, 2010) Because of its potential to
deliver a diverse set of pathogenic attributes that
aid in bacterial intrusion. Staphylococcus aureus
remains among the prevailing causative organism.
(Saei, 2012), (Marques et al., 2017). Bovine
intramammary infections can manifest as
subclinical, acute, chronic, or toxic. resulting in
significant monetary losses (Kédppeli et al., 2019).
Staphylococcus aureus is frequently regarded as the
most significant microorganism linked to mastitis.
This pathogen's intramammary infections are
difficult to treat. Because They are vulnerable to
recurrence and chronicity. (Petonet al.,2014).
Mastitis can be caused by a traumatic or toxic
event., but A microbiological infection is usually to
blame according to The International Dairy
Federation (ID A) (1987). In addition, over 150
different microorganisms that cause disease have
been identified as mastitis-causing agents in dairy
cows.Bacteria, fungi, and yeasts could all be
involved,However, bacteria play by far the most
important role. (Quinn et al., 2002).Although it is
unknown what causes 20 to 35% of clinical mastitis
cases.,(Wellenberg ef al, 2002) It is assumed
bovine mastitis is primarily caused by bacteria. It
can be either contagious or environmental.
Detection:California mastitis test (CMT):

CMT is anuncomplicated and reliable test for
subclinical mastitis that can be applied universally.
Its design was aimedat test milk from specificudder
quarters as well as composite milk samples. To
obtain reliable readings, recently collected milk and
not refrigeratedcan be examined for a maximum of
12 hours, andThe CMT can test refrigerated milk
for as long as 36 hours. The test helps to determine
the level of infection occurring in every udder
quarter as opposed to a total udder outcome andthe
outcome onlyirrespective of the cell count is
elevated or reduced is indicated. (CMT) is a
straightforward indicator of milk's somatic cell
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count (SCC). It works by introducing a reagent into
the milk sample that disrupts the cell membrane of
somatic cells. It is a simple but very effective
technique that can be used by any member of the
farm staff to provide an immediate result.

Somatic cell count:

Somatic Cell Count (SCC) is a significant milk

Table 2: Scoring chart of california mastitis test

quality determinant.Leukocytes constitute themost
somatic cells (white blood cells) that are becoming
increasingly common in milkas a defensivereaction
against a mastitis-causing pathogen,in addition to a
few glandular cellswhen an infection arises, these
milk-secreting cells sloughed off from the udder’s
internal tissue.

The number of | The appearance of the test Score of
leukocytes per milliliter CMT

Below 200,000 In the liquid mixture, there is no precipitation in the mixture. Negative
150,000 to 500,000 The light precipitation dissipates with the movement of the paddle. Slight
400,000 to 1,500,000 It distinct precipitate but does not blend with the movement of the paddle. 1

800,000 to 5,000,000 The formation of a gel is distinct. 2

Over 5,000,000 The formation of a strong gel that sticks to the paddle. It has a distinguishable central peak. 3

Flow cytometry (FC):

A methodofdeterminingcells’ chemical and
physical properties as they move in a state of
suspension. past a sensing point. This method was
recently created to quantifymilk somatic cell counts
and it is especially useful in the detection of
subclinical mastitis (Tian, 2005), (Holm, 2004)
Culture method:

Mastitis is most accurately diagnosed by
identifying and isolatingany pathogenic
microorganisms found in milk. This could be
accomplished through Cultural methods, as well as
a variety of additional determining tests.To obtain
accurate results while avoiding contamination and,
as a result, bias, it is critical to work safely as well
as ina precise manneras much as possible given the
circumstances (Quinn et al., 2002).

Vaccination

Mastitis vaccines are available, but they cannot
prevent recurrent infections. There are several
commercially available mastitis vaccines, however,
neither of them provides adequate protection while
also being cost-effective(Sharunet al., 2021).As a
result of the multiple etiologies, no -effective
vaccine against all possible pathogens is available;
however, various vaccines against bacterial
pathogens have been attempted with mixed success.
The insufficient protective potential may be due to
a variety of variables, as well asthose pertaining to
bovines. For instance health and age category,
environment, or invading microorganism like
elevated prevalence of pathogens that cause
mastitisin spite of genetic differences within
mastitis-causing genotypes from the same kind, as

well as variations in individual animal immune
responses based on genetic and environmental
variables(Coté-Gravel and Malouin, 2019), (Merrill
et al., 2019), (Scholte, 2019).

Control and prevention

The phrase "prevention is better than cure"
perfectly describes the condition of mastitis.
Mastitis can be reduced through better animal
husbandry and better hygiene methods of the
handling of animals (Kumar et al, 2010) The
majority of cases of bovine mastitis caused by
udder damage, which then comeswith a microbial
infection, these are avoidable, even if they occur by
chance, treatment should be prompt as well as
consistent. Pathogens enter primarily via open teat
canals and animals with a high yield and a soft
opening and teat canal closure is delayed during
milking or milk dripping from teats as a result of
delayed milking, which may bethe microbial
invasion source bysoil, polluted water, or litter. All
of these issues are manageable through good shed
cleanliness and administration.The implementation
of antiseptics after milking process and at the teat
entrance reduces the possibility of microbial entry
and is regarded as a successful management
strategy fordisease avoidance (Olde et al., 2012).
Bovine mastitis is always reduced when
disinfectants are used on a consistent and timely
basis in paddocks and the shed. Milk samples and
regular milk screening always reducethe out of
infected animals. Color and consistency
observations, two milk-straining methods that are
commonly wused, increase the likelihood of
detecting mastitis early. Breeding, control of flies,
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proper nutrition, improved milking sanitation,
prevention of cross-sucking among young children,
use of procedures for disinfecting teats after
milking, routinely inspection of milking equipment,
and use of milking sequence, and bedding material
enhancement are all measures aimed at preventing
new mastitis cases (Shkreta et al., 2004), (Calzolari
et al. 1997),(Fontaine et al., 2002), (Chang et al.,
2008), (Nielsen, 2009), (Yin et al., 2009), (Vliegher
etal., 2012).

Conclusion

A worldwide trend towards greater environmental
sensitivity in farm animal management is currently
being driven by increased Concerns about public
health and consumer acceptance. Because
pathogens have high levels of antibiotic resistance,
alternative treatments for bovine mastitis are
urgently needed. Plant derivatives hold great
promise as a source of new antimicrobial agents.,
demonstrating efficacy against resistant
microorganisms in vitro and, in some instances, in
vivo, and are thought to be less harmful to plants,
animals, and the environment. Bacteria have
devised complex mechanisms to avoid antibiotic
attacksand survive, which is a procedure that is
accelerated most likely by heightened utilization of
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