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Abstract

Bovine mastitis is a significant disease affecting dairy herds worldwide.
Mastitis can be characterized by physical, chemical, and bacteriological
changes in milk and various pathological changes in the glandular tissues.
This disease can invariably affect the health status of cattle and eventually
have a direct economic impact on the dairy industry. Mastitis can be caused
by the interaction of pathogens and their environment, and one of the
disease-causing pathogens, Staphylococcus aureus, remains the leading
cause of mastitis. Treatment is directed towards the use of broad-spectrum
antimicrobials. However, with the threat of antibiotic-resistant pathogens,
alternative treatments are being explored. The use of plants with
ethnoveterinary origins can be promising in the search for novel therapeutic
regimens. This review focuses on various studies using plant extracts as a
possible alternative treatment for this specific bovine-causing pathogen,
Staphylococcus aureus. Several studies that were conducted will serve as
preliminary data in the development of alternative treatments for bovine
mastitis.
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Introduction

Mastitis is described as an inflammation of the mammary gland parenchyma.
It is characterized by pathological abnormalities in the glandular tissues as
well as physical, chemical, and bacterial changes in milk (1). It can account
for about 38% of the total direct losses (2). The prominent bacteria
responsible for causing mastitis include both gram-positive and gram-
negative bacteria like Staphylococci, Streptococci, Escherichia coli and
Klebsiella pneumoniae (3). The interaction between these pathogens, the
host resistance, and the environment plays a major role in the occurrence of
this disease (4). The treatment regimen is directed towards the use of
antibiotics. However, with the occurrence of disease-resistant pathogens, it
makes it harder to cure. Treatment of this disease is threatened by the
development of antibiotic-resistant pathogens, and to date, no alternative
treatment remedy is available (5). In addition, antibiotic residues in milk and
milk products can be detrimental to public health as well. The need to find
alternative solutions to mitigate these problems is vital to the welfare of
dairy animals, the quality of milk and milk products, and the safety of the
milk for consumers.
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Staphylococcus aureus is an important mastitis-
causing pathogen because of its ability to develop a
persistent, infectious disease that is challenging to treat (6-
8). Despite the different control strategies to reduce
mastitis, S. aureus remains the leading cause of mastitis in
dairy herds worldwide (9). This pathogen is also
considered to be a primary contributor to the subclinical
form of mastitis (10). The occurrence of the bacteria in
mastitis and the difficulty of treatment indicate the need to
find novel solutions in the treatment of this disease. The
objective of this review is to present the various traditional
plants that were studied for the mastitis-causing
pathogen, S. aureus. It is, however, limited only to studies
done in a laboratory setting. More research in this field is
needed to determine the efficacy of these various plant
extracts in different animal models and in clinical trials.

Overview of ethnoveterinary medicine

Plants are sources of a large number of biologically active
molecules that can be used to treat various ailments.
Ethnoveterinary medicines, the scientific term for
traditional animal health care, can provide low-cost
alternative treatments for various animal diseases. It is
developed by farmers through experience and practice
rather than by scientists in laboratories. It can be sourced
locally in the community, making it more accessible
(11,12). The phytochemical screening and bioactivity of
different plant remedies should be further investigated to
provide scientific evidence in support of ethnoveterinary
practices. The discovery of various medicinal plant extracts
could pave the way for novel alternative treatments for
pathogens and a remedy for increasing antibiotic
resistance.

Studies on plants against Staphylococcus aureus

Several medicinal plants have been investigated to
determine their effects on S. aureus. Malva sylvestris, an
annual plant commonly used as a medicinal plant, has
been evaluated for its bioactivities (13). This plant species
has been traditionally used as folk medicine in Brazil and
other countries as treatment for colitis, stomatitis, and
other forms of inflammation (14). The methanolic extract
of the flowers of Malva sylvestris showed high antibacterial
effects against some pathogen bacteria strains, such as S.
aureus and Streptococcus agalactiae, with Minimum
Inhibitory Concentration (MIC) value of 192 ug/ml and 200
ug/ml, respectively (13). The pharmacological and
biological activity is due to the naphthaquinolones,
anthocyanidines, flavonoids, or mucilaginous
polysaccharides that have a significant concentration in
plant fruits, flowers, leaves, and roots (15). A study was
also conducted to determine the antibacterial activity of
synthesized Fe;04 nanoparticles using Malva sylveris and
showed high antimicrobial effects against gram-positive
strains, including S. aureus with a MIC value of 125 ug/ml
(16).

Cinnamomum tamala leaf extract has antidiarrheal
properties, and hypoglycaemic activity and is used for
various kinds of ailments, likely for dryness of mouth,
anorexia, and bladder dysfunctions (17). The antimicrobial
activity of C. tamala against S. aureus (ATCC 25923)

showed a 12.5 MIC value (mg/ml) (18). Researchers (19)
also evaluated the potential antibacterial activity of
Cinnmomum tamala using different crude extract
preparations. They found out that ethanol, methanol, ethyl
acetate, and aqueous extract showed 17.90+0.17,
20.77+0.64, 15.06+0.31 and 11.76+0.25 observed zones of
inhibition (in mm diameter) against S. aureus (19). The
presence of various secondary metabolites, including
flavonoids, alkaloids, terpenoids, and tannins in C. tamala
leaf contributed to its antibacterial activity (20, 21). These
compounds are known to possess medicinal properties.
Alkaloids, one of the components of the leaf extract, act on
efflux inhibition, which has a putative mechanism for
antimicrobial effect (22). Flavonoids, on the other hand,
inhibit nucleic acid synthesis, inhibit cytoplasmic
membrane function, inhibit energy metabolism, alter
membrane permeability, and attenuate pathogenicity (23).

Syzygium antisepticum, a medium-sized tree native
to maritime Southeast Asia, was traditionally used for
postpartum recovery against puerperal fever, anaemia,
blood loss, and weakness (24). The observed in vitro
minimum inhibitory concentration of S. antisepticum
extract against S. aureus and Methicillin-Resistant
Staphylococcus aureus (MRSA) of 0.125 mg/ml can be
attributed to its high total phenolic content (25). It was
also observed that there was alteration and membrane
distortion on S. aureus cells treated with 2mg/ml of S.
antisepticum extract, as evidenced by TEM monographs
(25).

Hypericum perforatum L., a perennial herb
commonly known as St. John's Wort (Hypericaceae), has
been documented for its significant biological and
chemical characteristics, and ethnobotanical studies have
described its use in the treatment of infectious disorders
(26). Anti-MRSA activity of extracts of H. perforatum has
been investigated in various studies with different
preparations, including hydrous solution (27) and aqueous
and ethanolic extracts (28). Hydrous solutions of H.
perforatum tea inhibit gram-positive bacteria, particularly
methicillin-resistant strains of S. aureus, with MIC values of
1.3-2.5 mg/ml (27). Similarly, the methanol extract of H.
perforatum has an antimicrobial effect against S. aureus
and coagulase-negative  staphylococci-33  and 37
pathogens isolated from subclinical cow mastitis (29).

Xanthium strumarium leaf, Combertum molle bark,
and unidentified plant (FR1) leaf were also used to inhibit
the growth of Staphylococcus aureus and Streptococcus
agalactiae isolated from cattle with mastitis (30). Among
the three plant species, Xanthium strumarium leaf had the
widest mean zone of inhibition (30).

In another study, the potential efficacy of Allium
sativum, Bunium persicum, Oryza sativa, and Triticum
agestivum in Northwest Pakistan towards pathogenic
microorganisms was evaluated using the agar-well
diffusion method (31). These plant species are traditionally
utilized in northwest Pakistan for the treatment of mastitis
(32). S. aureus (ATCC) and S. aureus (MDR) are sensitive to
the alkaloids of A. sativum as compared to crude extract,
flavonoids, and saponins. The alkaloid extract of B.

https://plantsciencetoday.online


https://plantsciencetoday.online

persicum also exhibited a zone of inhibition of 12.33 mm
(31). The zones of inhibition of A. sativum and B. persicum
alkaloids have no significant difference from the zones of
inhibition of standard antibiotics, which suggests the
efficacy of naturally occurring products (31).

Recently, methanolic extracts of the pink and white
flowers of Nerium oleander L. were evaluated against
different bacterial species, including Staphylococcus
carpae. Both the extracts showed marked antibacterial
activity against different bacterial species. However, the
extract of pink flowers showed markedly higher
antibacterial activity than the extract of white flowers
(32,33). A recent study also showed the potential of Anona
muricata (Linn) leaf extract as a natural source of
antibacterial therapies. The findings indicate that leaf
extract was most effective and has a concentration-
dependent zone of inhibition against Staphylococcus
aureus (34). Novel research was also conducted on the
antibacterial activity and phytochemical components of
Calpurnia aurea leaf extract in an effort to find a cost-
effective and efficient pathogen treatment regimen. The
results showed that the zone of inhibition for C. aurea leaf
extract is larger than that of the positive control at a
concentration of 75 mg/ml of petroleum extract (35).

These studies suggest the potential antimicrobial
activity of these plant materials against S. aureus. These
can serve as preliminary data in the search for novel
therapeutic drugs against bovine mastitis-causing
pathogens. In addition, to determine their efficacy and
toxicity, these plant extracts should be tested on different
animal models. Understanding the pathophysiology of
bovine mastitis is also important to consider when
implementing treatment to reduce its occurrence.

Conclusions

The potential antimicrobial activity of different plant
extracts against Staphyloccocus aureus, a bovine mastitis-
causing pathogen, cannot be underestimated. Several
studies that were conducted will serve as preliminary data
in the development of alternative treatments for bovine
mastitis. In addition, this can also be promising for
combating antibiotic resistance. However, further studies
should be conducted to prove its efficacy.
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