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Abstract | Bovine mastitis poses a significant challenge to the dairy industry, resulting in substantial economic losses.
Subclinical mastitis, characterized by inconspicuous inflammation, is particularly prevalent and detrimentally impacts
milk quality and yield. This study investigates the occurrence of subclinical mastitis within buffalo herds in Hyderabad’s
cattle colony, concentrating on discernible indicators of mastitis milk and the therapeutic potential of ethnoveterinary
plant extracts. Among 120 milk samples tested using the California Mastitis Test (CMT), 66.66% were positive for
subclinical mastitis. The antimicrobial susceptibility of Berberis lyceum, Capsicum annuum, and Asafoetida extracts
was tested against Staphylococcus aureus and Streptococcus agalactiae using the disc diffusion method. The highest
prevalence of subclinical mastitis was observed in 5-year-old buffaloes (83.33%) and those in their 4th parity (75.00%).
Examination of milk properties revealed increased acidity, electrical conductivity, and specific gravity in mastitis-
affected milk. Antimicrobial testing showed that Berberis lyceum exhibited inhibition zones of 1.5+0.57 mm and
1.6£1.10 mm, Capsicum annuum had 1.6+1.10 mm and 1.03+0.10 mm, and Asafoetida displayed 1.1+0.10 mm and
1.5+£0.57 mm against S. aureus and S. agalactiae, respectively. These results indicate limited antibacterial efficacy of the
herbal extracts. The study highlights the high prevalence of subclinical mastitis and the need for alternative therapeutic
strategies. While herbal extracts exhibited weak antibacterial activity, further research is required to explore higher
concentrations, synergistic effects, and potential formulations to improve therapeutic efficacy.
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INTRODUCTION and clinical forms, differing in symptom severity and
visibility Subclinical mastitis, often asymptomatic and

B ovine mastitis is a major economic burden on the dairy difficult to detect, is diagnosed by measuring somatic cell
sector, primarily caused by bacterial infections (Adkins ~count (SCC) in milk, an indicator of udder inflammation
and Middleton,2018).The disease encompasses subclinical (Hossain ez al., 2017).Clinical mastitis, more conspicuous
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and severe, manifests as milk alterations, such as clots
or flakes, along with udder infection and inflammation
indicators like fever, redness, pain, and swelling (Adkins
and Middleton, 2018). Both forms detrimentally affect
milk quality and production, elevate costs for treatment
and replacement, and compromise animal welfare (Halasa
et al., 2007). Major bacterial pathogens of bovine mastitis
include  Streprococcus  spp., Staphylococcus  aureus, and
Corynebacterium bovis, with §. aureus being particularly
problematic due to its persistence and ability to cause
chronicinfections (Wente e7a/.,2020). Although antibiotics
remain the primary treatment, their effectiveness is limited
by bacterial resistance, udder tissue changes, and poor
management practices. Additionally, antibiotic residues in
milk pose health risks to consumers (Hossain ¢z a/., 2017
Halasa ez al., 2007).

Furthermore, excessive antibiotic use poses a dual threat by
fostering drug-resistant bacteria and introducing residues
into milk and meat products, thereby endangering public
health and the environment (Rug ez a/.,2010). Given these
concerns, alternative treatments for bovine mastitis are
imperative, necessitating solutions that are both safe and
economically feasible. A promising avenue lies in natural
products, particularly those endowed with antimicrobial
properties like ethnoveterinary plant extracts. Recognizing
the urgency of antimicrobial resistance, the World Health
Organization (WHO) champions the incorporation
of traditional medicines to combat this global health
hazard (Hassan and Yousif, 2014). In this context, WHO
encourages member countries to promote indigenous
medicinal practices (DeJong ez a/.,2018), where traditional
medicine involves utilizing diverse natural resources, such
as plants and seaweeds, to address microbial-induced
diseases. While traditional medicine’s use waned with
the advent of antibiotics, the bioactive compounds within
natural products offer efficacious remedies with reduced
risk of adverse effects for humans and animals (Saranraj
et al., 2016; Kalidasan and Kanna, 2017). Various plants,
including Black Cumin, Curcuma zeodharia, Curcuma
manga, and Curcuma aeruginosa, have been historically
employed to aid the healing of mammary gland parenchymal
tissues (Nurdin and Arief, 2009; Nurdin e£ a/.,2011). These
herbs have long been employed to counter inflammation in
humans, offering advantages of affordability, accessibility,
and safety (Nurdin and Arief, 2009; Nurdin ez a/., 2011).
Herbal preparations, rooted in centuries of traditional
practice, have found favour among pastoralists and farmers
for treating livestock ailments, presenting a potential source
of novel pharmaceuticals (Lans ez 4/, 2020). With this
backdrop, the present study seeks to assess specific milk
indicators’ potential for early bovine subclinical mastitis
detection, alongside exploring the therapeutic efficacy
of herbal preparations for subclinical mastitis. Given
the rising threat of antimicrobial resistance, the WHO

encourages the integration of traditional herbal medicine
in both human and veterinary healthcare, particularly in
managing bacterial infections (DeJong ez /., 2018; Hassan
and Yousif, 2014) the present study aims to evaluate milk
quality indicators for early detection of subclinical mastitis
and assess the therapeutic potential of herbal extracts as
alternative treatments.

MATERIALS AND METHODS

SAMPLE COLLECTION

Thirty buffaloes were randomly selected from the cattle
colony in Hyderabad for the assessment of subclinical
mastitis (SCM). The sample size was determined based on
previous prevalence studies and statistical considerations. A
total of 120 milk samples were collected from all four quarters
of the buffaloes. The California Mastitis Test (CMT) was
used for the detection of SCM following the standardized
protocol recommended by the National Mastitis Council
(NMC, 2004). Each mammary quarter contributed 5 to 10
mL of milk, which was mixed with an equal volume of CMT
reagent in a CMT paddle and gently agitated. Results were
interpreted based on gel formation, with samples graded
on a0 to 3 scale. A score of 21+ was considered positive for
subclinical mastitis. For comparison, milk samples from 10
clinically healthy buftaloes were also collected as controls.
Positive CMT samples were aseptically transferred to
sterile test tubes, stored in an icebox, and transported to
the Central Veterinary Diagnostic Laboratory (CVDL),
Tandojam for further analysis.

PHYSICAL CHARACTERISTICS OF MASTITIS MILK
To evaluate milk quality, pH, specific gravity, and acidity

were measured.

pH Measurement: Milk pH was determined using a
Microprocessor pH 211 meter with a glass electrode. The
probe was immersed in the milk sample, and the constant
stabilized reading was recorded. Specific Gravity: Measured
using a pycnometer by weighing both distilled water and
milk samples at 20°C, following the formula: Specific gravity
= Weight of milk sample at 20°C/ Weight of distilled water
at 20°C. Acidity Test: Conducted following AOAC (2000)
guidelines. 9 mL of milk was mixed with phenolphthalein
indicator, and 0.1 N NaOH solution was added until a light
pink color appeared. Acidity % = (Volume of 0.1 N NaOH
used x 0.009)/ (Volume of sample taken) x 100.

MEDIA PREPARATION

Staphylococcus  aureus and  Streptococcus agalactine were
cultured using Nutrient Agar, Blood Agar, and Mueller-
Hinton Agar. Media were prepared following manufacturer
guidelines and sterilized by autoclaving at 121°C for 15
minutes at 15 Ibs. pressure.
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BACTERIAL CULTURING AND STAINING

Primary cultures were established by streaking milk

samples onto Nutrient Agar and Blood Agar. Plates were

incubated at 37°C for 24 hours. Colonies were purified by
subculturing, followed by Gram staining and biochemical
tests:

« Catalase test: Differentiated Staphylococcus aureus
(catalase—positive) from Streptococcus  agalactiae
(catalase-negative).

* Oxidase test: Identified bacterial respiratory enzyme
activity.

*  Coagulase test: Confirmed §. aureus using plasma clot
formation.

For quality control, reference strains (Staphylococcus aureus
ATCC 25923 and Streptococcus agalactiae ATCC 13813)
were used as positive controls, while sterile broth served as
a negative control.

PREPARATION OF HERBAL EXTRACTS

Aqueous extracts of Berberis lyceum, Capsicum annuum,
and Asafoetida were prepared as follows: Fifty grams (50
g) of dried plant material was powdered and mixed with
400 mL of distilled water in a 500 mL conical flask. The
mixture was shaken at 30-minute intervals over 12 hours
and then filtered using Whatman No. 1 filter paper. The
extracts were refrigerated at 4°C until further use. To
ensure standardization, the final concentration of the
herbal extracts was 50 mg/mlL.

ANTIMICROBIAL SUSCEPTIBILITY TESTING

The disc diffusion method was used to evaluate the
antibacterial activity of the herbal extracts against S.
aureus and S. agalactiae, following Clinical and Laboratory
Standards Institute (CLSI, 2021) guidelines. Mueller-
Hinton Agar plates were prepared and dried at 37°C for
30 minutes before use. Bacterial suspensions were adjusted
to 0.5 McFarland standard (approximately 1.5 x 10 CFU/
mL). Sterile 6 mm filter paper discs were impregnated with
50 pL of each herbal extract (50 mg/mL) and placed onto
inoculated agar plates. Plates were incubated at 37°C for 24
hours, and inhibition zones were measured in millimeters
(mm). Results were classified as sensitive, intermediate, or
resistant, based on CLSI (2021) interpretation guidelines.
Positive controls: Amoxicillin (10 pg) and Tetracycline (30
pg). Negative control: Sterile distilled water.

RESULTS

OVERALL PREVALENCE OF BOVINE SUBCLINICAL
MASTITIS IN DAIRY FARMS OF CATTLE COLONY
HYDERABAD

The investigation into the prevalence of subclinical
mastitis in buffaloes within the cattle colony of Hyderabad

led to the examination of 120 milk samples through the
California Mastitis Test (CMT). Among all the milk
samples, 80 (66.66%) were identified as positive for
subclinical mastitis. An analysis of the prevalence of bovine
subclinical mastitis based on age is provided in Table 1.
The data reveals that the occurrence of bovine subclinical
mastitis was prominent among buffaloes aged 4 to 8 years.
Notably, the highest prevalence rate of 83.3% was observed
within the 5-year age group, while the lowest was 33.33%
among buffaloes aged 8 years. However, no significant (p
> 0.05) variance was detected among the different age
groups.

Table 1: Age wise prevalence of bovine subclinical mastitis

in the dairy farms of cattle colony Hyderabad.

Age of Numberof =~ Numberof Preva- P value

buffaloes milk samples positive milk lence %
examined samples

4 years 20 15 75.00  0.3191

5 years 30 25 83.33

6 years 25 20 80.00

7 years 20 10 50.00

8 years 15 5 33.33

>8years 10 5 50.00

PARITY-WISE PREVALENCE OF BOVINE SUBCLINICAL
MASTITIS IN DAIRY FARMS OF CATTLE COLONY
HYDERABAD

The parity-wise prevalence of subclinical mastitis among
buffaloes within the cattle colony of Hyderabad. The data
underscores that the highest prevalence rate of 75.00% was
recorded among buffaloes in the 3 and 4% parity, while
the lowest rate of 50.00% was seen in the 1% and 5% parity.
No significant difference was observed in terms of parity
among the animals.

CLUARTER-WISE PREVALENCE OF BOVINE SUBCLINICAL
MASTITIS IN DAIRY FARMS OF CATTLE COLONY
HYDERABAD

'The data concerning quarter-wise prevalence of subclinical
mastitis among buffaloes in the cattle colony of Hyderabad
is presented. The prevalence rate was found to be 93.30%
in the hind right quarters and the lowest at 43.33% in the
front left quarters. The frequency of infection was notably
higher (35.00%) in the hind right quarters Table 2. Non-

significant differences were observed among all quarters of

buffaloes.

PHYSICAL INDICATORS/ CHARACTERISTICS OF MASTITIS
MILK

The results of milk pH, specific gravity, acidity, and
electrical conductivity in mastitis milk are displayed in

Table 3. The mean pH of mastitis milk was recorded as 6.38.
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Additionally, the specific gravity, acidity, and conductivity
values were 1.029, 0.13, and 6.19, respectively.

Table 2: Quarter wise prevalence of bovine subclinical
mastitis in the dairy farms of cattle colony Hyderabad.

Quarters Numberof Numberof Prev- Fre- P
milk samples positive milk alence quency value
examined  samples % %

Front left 30 13 43.33 16.25 0.0526

Front right 30 15 50.00 18.75

Hind left 30 24 80.00 30.00

Hind right 30 28 93.30 35.00

Table 3: Mean values of milk pH, specific gravity, acidity,

and electrical conductivity of mastitis milk samples.

Physical indicators Value recorded Normal values
(MeantSD) (Range)
Milk pH 6.38+0.15 6.70-6.81
Specific gravity 1.029+0.05 1.029-1.032
Acidity 0.13+0.02 0.10-0.26%
Electrical conductivity ~ 6.19+97.21 4.0-5.0 mS
B
Bens
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Figure 1: Inhibitory zones of herbal extracts against
bacterial strains isolated from bovine milk samples. The
figure shows three circular objects that represent different
herbal extracts used for antimicrobial sensitivity testing.
Object A is Capsicum annuum (yellowish with a rough
texture and an orange dot in the center), object B is Berberis
lyceum (white with a smooth texture and a black dot in the
center), and object C is Asafoetida (yellowish with a rough
texture and a Tan dot in the center and a blue mark on the
bottom right side). The diameter of each object is 6 mm.
'The figure illustrates the inhibitory zones of these extracts
against two bacterial strains, Staphylococcus aureus (top
row) and Streptococcus agalactiae (bottom row), isolated
from bovine milk samples. The results indicate that all
plant extracts exhibited weak sensitivity against both
bacterial strains, with Berberis lyceum showing the largest
inhibition zones (1.5+0.57 mm for S. aureus and 1.6+1.10
mm for S. agalactiae) and Asafoetida showing the smallest
inhibition zones (1.1+0.10 mm for S. aureus and 1.5+0.57
mm for S. agalactiae).

ANTIMICROBIAL SENSITIVITY OF HERBAL EXTRACTS
'The antimicrobial sensitivity of Berberis lyceum, Capsicum
annuum, and Asafoetida against Staphylococcus aureus
and Streptococcus agalactiae isolated from bovine milk
samples. The results indicated that all plant extracts
exhibited weak sensitivity against both Staphylococcus
aureus and Streptococcus agalactiae. Specifically, Berberis
lyceum inhibited zones of 1.5+0.57 mm and 1.6+1.10 mm
against Staphylococcus aureus and Streptococcus agalactiae,
respectively. Capsicum annuum showed inhibitory zones
of 1.621.10 mm and 1.03+0.10 mm against Staphylococcus
aureus and Streptococcus agalactiae, respectively. Asafoetida
demonstrated inhibition zones of 1.1+0.10 mm and
1.5+0.57 mm against Staphylococcus aureus and Streptococcus
agalactiae, respectively as shown in Figure 1.

DISCUSSION

Mastitis poses a substantial challenge in the dairy sector,
attributed to diverse factors such as inadequate feeding
practices, suboptimal husbandry, and improper animal
housing and handling (Procépio ez al., 2019; Waminal ez
al., 2021). It manifests in clinical and subclinical forms,
with the latter leading to elevated milk somatic cell counts,
diminished milk yield, and alterations in milk composition
that impact overall quality (Reis ¢z 4/, 2013; Piepers ez al.,
2007; Blowey and Edmondson, 2010). This study focuses
on the prevalence of subclinical mastitis among buffaloes
in the cattle colony of Hyderabad. Our findings reveal that
out of 120 milk samples collected from all quarters of forty
randomly selected buffaloes, 80 (66.66%) tested positive
for subclinical mastitis. Notably, an elevated prevalence
rate of 83.33% was observed in 5-year-old buffaloes, while
those in their 4™ parity displayed a significant infection
rate of 75.00%. Furthermore, a notably higher prevalence
rate (93.33%) was recorded in the right hind quarters of
the buffaloes. These results resonate with previous research
that has highlighted heightened rates of subclinical
mastitis in both cows and buffaloes (Misrak ez al., 2017
Mukhamadieva ez al., 2022; Mekonnen ez al., 2017; Khan
and Muhammad, 2005). Beyond assessing subclinical
mastitis prevalence, we examined the physical indicators of
mastitis-affected milk. Our findings demonstrated mean
milk pH, specific gravity, acidity, and electrical conductivity
of CMT-positive milk as 6.36+0.15, 1.029+0.50,
0.13+0.02, and 6.19+97.91, respectively. Additionally, we
evaluated the antimicrobial sensitivity of Berberis lyceum,
Capsicum annuum, and Asafoetida against Staphylococcus
aureus and Streptococcus agalactiae, employing the disc
diffusion method. The results revealed that all plant extracts
exhibited modest sensitivity against both bacteria. Berberis
lyceum showcased inhibition zones of 1.4mm and 1.6mm,
Capsicum annuum presented inhibition zones of 0.7mm
and 1.03mm, and Asafoetida displayed inhibition zones
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of 1.1mm and 1.5mm against Staphylococcus aureus and
Streptococcus agalactiae, respectively. Notably, these herbal
extracts have been recognized for their clinical efficacy in
addressing localized bacterial infections, ulcers, and burns
(Ali e al.,2015). Berberis lyceum holds a traditional role in
treating a wide range of human ailments in Pakistan, India,
and Bangladesh (Ali ez a/., 2015). Capsicum annuum finds
application in managing pain related to conditions like
osteoarthritis and rheumatoid arthritis (Aronson e al.,
2016). Asafoetida’s traditional usage encompasses treating
various conditions including whooping cough, asthma,
ulcers, epilepsy, stomach-aches, flatulence, bronchitis,
intestinal parasites, and influenza, underscoring its diverse

therapeutic potential (Amalraj and Gopi, 2016).

CONCLUSIONS

Our investigation sheds light on the substantial prevalence
of subclinical mastitis among buffaloes in Hyderabad’s cattle
colony, with particular emphasis on 5-years old buffaloes in
their 4* parity. Notably, mastitis-affected milk displayed
elevated specific gravity, acidity, and electrical conductivity
in comparison to normal milk. Additionally, our evaluation
of herbal extracts indicated limited sensitivity of Beriberis
lyceum, Capsicum annuum, and Asafoetida against
Staphylococcus aureus and Streptococcus agalactiae.
These outcomes underscore the imperative for continued
exploration of alternative approaches to address subclinical
mastitis. By addressing this concern, we can enhance the
health and well-being of dairy animals and subsequently
bolster milk production.

ACKNOWLEDGEMENTS

We thank Ali Raza Nizamani Central Veterinary
Diagnostic Laboratory (CVDL) for his help in sample

collections.

NOVELTY STATEMENT

'This study is the first to assess subclinical mastitis prevalence
in buffaloes of Hyderabad’s cattle colony while evaluating
the antimicrobial potential of Berberis lyceum, Capsicum
annuum, and Asafoetida. It reveals a high mastitis burden
and weak antibacterial efficacy of these herbal extracts.
'The findings highlight the need for improved plant-based

formulations or alternative therapeutic strategies.

AUTHOR’S CONTRIBUTION

AK and AHM, MS: Equal contribution to this research
work.

AK: Analysed the data and wrote the paper.

MI, MU, MK, and AM: Completed the sampling and

performed the test.
AK, KS, HI and SH: Performed the biochemical tests.
AHM and AK: Designed the study and funded for the

research work.

CONFLICT OF INTEREST
The authors have declared no conflict of interest.

REFERENCES

Adkins PR, Middleton JR (2018). Methods for diagnosing
mastitis. Vet. Clin. Food Anim. Pract., 34(3): 479-491.
https://doi.org/10.1016/j.cvfa.2018.07.003

Ali B, Al-Wabel NA, Shams S, Ahamad A, Khan SA, Anwar
F (2015). Essential oils used in aromatherapy: A systemic
review. Asian Pac. J. Trop. Biomed., 5(8): 601-611. https://
doi.org/10.1016/j.apjtb.2015.05.007

Amalraj A, Gopi S (2016). Effective drug delivery system
of biopolymers based on nanomaterials and hydrogels.
A review. Drug Des., 5(129): 2169-0138. https://doi.
org/10.4172/2169-0138.1000129

AOAC International. Official Methods of Analysis. 2000. 17th
ed. Gaithersburg, MD: AOAC International.

Aronson N, Herwaldt BL, Libman M, Pearson R, Lopez-Velez
R, Weina P, Magill A (2016). Diagnosis and treatment of
leishmaniasis: clinical practice guidelines by the Infectious
Diseases Society of America (IDSA) and the American
Society of Tropical Medicine and Hygiene (ASTMH). Clin.
Infect. Dis., 63(12): €202-¢264. https://doi.org/10.1093/cid/
ciw670

Birhanu, M., Leta, S., Mamo, G., Tesfaye, S. (2017). Prevalence of
bovine subclinical mastitis and isolation of its major causes
in Bishoftu Town, Ethiopia. BMC research notes, 10,1-6.
doi: 10.1186/s13104-017-3100-0

Blowey RW, Edmondson P (2010). Mastitis control in dairy
Herds; CABI: Cambridge, MA, USA. https://doi.
0rg/10.1079/9781845935504.0000

Clinical and Laboratory Standards Institute (CLSI). 2021.
Performance Standards for Antimicrobial Susceptibility
Testing. 31st ed. Wayne, PA: CLSI.

De Jong A, El-Garch F, Simjee S, Moyaert H, Rose M, Youala M,
Vet Path Study Group. (2018). Monitoring of antimicrobial
susceptibility of udder pathogens recovered from cases of
clinical mastitis in dairy cows across Europe: Vet Path results.
Vet. Microbiol.,, 213: 73-81. https://doi.org/10.1016/j.
vetmic.2017.11.021

GOP (2019). Pakistan economic survey 2018-19.

Halasa T, Huijps K, Osteras O, Hogeveen H (2007). Economic
effects of bovine mastitis and mastitis management: A
review. Vet. Quart., 29(1): 18-31. https://doi.org/10.1080/0
1652176.2007.9695224

Hassan MA, Yousif AA (2014). Evaluation of some biochemical
indices in milk whey for diagnosis of subclinical mastitis
caused by some Enterobacteriaceae family. Mirror Res. Vet.
Sci. Anim., 3(1): 1-7.

Hossain M. K., Paul, S., Hossain, M.M., Islam, M.R., Alam,
M.G.S.  (2017). Bovine mastitis and its therapeutic
strategy doing antibiotic sensitivity test. Austin. J. Vet.
Sci. Anim. Husb., 4(1): 1030. https://doi.org/10.26420/
austinjvetscianimhusb.2017.1030

Kalidasan K, Kanna PR (2017). Natural convection on an open

June 2025 | Volume 13 | Issue 2 | Page 24

)
ol Links
**QResearchers


https://doi.org/10.1016/j.cvfa.2018.07.003
https://doi.org/10.1016/j.apjtb.2015.05.007
https://doi.org/10.1016/j.apjtb.2015.05.007
https://doi.org/10.4172/2169-0138.1000129
https://doi.org/10.4172/2169-0138.1000129
https://doi.org/10.1093/cid/ciw670
https://doi.org/10.1093/cid/ciw670
doi: 10.1186/s13104-017-3100-0
https://doi.org/10.1079/9781845935504.0000
https://doi.org/10.1079/9781845935504.0000
https://doi.org/10.1016/j.vetmic.2017.11.021
https://doi.org/10.1016/j.vetmic.2017.11.021
https://doi.org/10.1080/01652176.2007.9695224
https://doi.org/10.1080/01652176.2007.9695224
https://doi.org/10.26420/austinjvetscianimhusb.2017.1030
https://doi.org/10.26420/austinjvetscianimhusb.2017.1030

OPENaACCESS

Research Journal of Veterinary Practitioners

square cavity containing diagonally placed heaters and
adiabatic square block and filled with hybrid nanofluid
of nanodiamond-cobalt oxide/water. Int. Commun.
Heat Mass Trans., 81: 64-71. https://doi.org/10.1016/.
icheatmasstransfer.2016.12.005

Khan AZ, Muhammad G (2005). Quarter-wise comparative
prevalence of mastitis in buffaloes and crossbred cows. Pak.
Vet.J., 25(1): 9-12.

Khan TA (2019). Etio-prevalence of environmental bacterial
species causing subclinical mastitis in a cohort of buffaloes
at Khyber Pakhtunkhwa. Vet. Sci. Res. Rev,, 5(1): 25-32.
https://doi.org/10.17582/journal.vsrr/2019/5.1.25.32

Lan B, Ge JW, Cheng SW, Zheng XL, Liao J, He C, Wang GZ
(2020). Extract of Naotaifang, a compound Chinese herbal
medicine, protects neuron ferroptosis induced by acute
cerebral ischemia in rats. J. Integr. Med., 18(4): 344-350.
https://doi.org/10.1016/}.joim.2020.01.008

Malek dos Reis CB, Barreiro JR, Mestieri L, Porcionato MADFE,
dos Santos MV (2013). Effect of somatic cell count and
mastitis pathogens on milk composition in Gyr cows. BMC
Vet. Res., 9: 1-7. https://doi.org/10.1186/1746-6148-9-67

Mekonnen SA, Koop G, Lam TJ, Hogeveen H (2017). The
intention of North-Western Ethiopian dairy farmers to
control mastitis. PLoS One, 12(8): €0182727. https://doi.
org/10.1371/journal.pone.0182727

Mukhamadieva N, Julanov M, Zainettinova D, Stefanik V,
Nurzhumanova Z, Mukataev A, Suychinov A (2022).
Prevalence, diagnosis and improving the effectiveness of
therapy of mastitis in cows of dairy farms in East Kazakhstan.
Vet. Sci., 9(8): 398. https://doi.org/10.3390/vetsci9080398

National Mastitis Council. Laboratory Handbook on Bovine
Mastitis. Rev. ed. Madison, WI: National Mastitis Council;
2004.

Nurdin E, Arief A (2009). The effectiveness of cumin as natural
antioxidant to improve rumen ecology of mastitis dairy

cows. Anim. Prod., 11(3).

Nurdin E, Amelia T, Makin M (2011). The effects of herbs on
milk yield and milk quality of mastitis dairy cow. Journal of
the Indonesian Trop. Anim. Agric., 36(2): 104-108. https://
doi.org/10.14710/jitaa.36.2.104-108

Piepers S, De Meulemeester L, de Kruif A, Opsomer G, Barkema
HW, De Vliegher S (2007). Prevalence and distribution of
mastitis pathogens in subclinically infected dairy cows in
Flanders. Belgium J. Dairy Res., 74: 478-483. https://doi.
0rg/10.1017/50022029907002841

Procépio TF, Moura MC, Bento EF, Soares T, Coelho LC,
Bezerra RP, Mota RA, Porto AL, Paiva PM, Napoleio TH
(2019). Looking for alternative treatments for bovine and
caprine mastitis: Evaluation of the potential of Calliandra
surinamensis leaf pinnulae lectin (CasuL), both alone and in
combination with antibiotics. Vet. Sci., (9): 398-400. https://
doi.org/10.1002/mbo3.869

Reis CB, dos Santos KR, de Souza RF, Machado SG, da Silva
N. 2013. Subclinical mastitis in dairy herds: risk factors
and impact on milk quality. ] Dairy Sci. 96(10):6913-6924.
doi:10.3168/jds.2012-6234.

Rug, (2010). Associations of soft flooring materials in free stalls
with milk yield, clinical mastitis, teat lesions, and removal
of dairy cows. J. Dairy Sci., 93(4): 1578-1586. https://doi.
0rg/10.3168/jds.2009-2752

Saranraj P, Sivasakthi S, Feliciano GD (2016). Pharmacology of
honey: A review. Adv. Biol. Res., 10(4): 271-289.

Waminal YO, Gambol MR, Sabado AC, Vallejos JPM, Briones
RC, Estabillo EJM (2021). Mastitis detection in holstein
sahiwal crossbred cattle (Bos taurus) using different brands
and dilution levels of liquid anionic surfactants. Anim. Prod.,
23:144-150. https://doi.org/10.20884/1.jap.2021.23.3.103

Wente N, Grieger AS, Klocke D, Paduch JH, Zhang Y, Leimbach
S, Kromker V' (2020). Recurrent mastitis—persistent or
new infections? Vet. Microbiol., 244: 108682. https://doi.
org/10.1016/j.vetmic.2020.108682

June 2025 | Volume 13 | Issue 2 | Page 25

)
ol Links
**QResearchers


https://doi.org/10.1016/j.icheatmasstransfer.2016.12.005
https://doi.org/10.1016/j.icheatmasstransfer.2016.12.005
https://doi.org/10.17582/journal.vsrr/2019/5.1.25.32 
https://doi.org/10.1016/j.joim.2020.01.008
https://doi.org/10.1186/1746-6148-9-67
https://doi.org/10.1371/journal.pone.0182727
https://doi.org/10.1371/journal.pone.0182727
https://doi.org/10.3390/vetsci9080398
https://doi.org/10.14710/jitaa.36.2.104-108
https://doi.org/10.14710/jitaa.36.2.104-108
https://doi.org/10.1017/S0022029907002841
https://doi.org/10.1017/S0022029907002841
https://doi.org/10.1002/mbo3.869
https://doi.org/10.1002/mbo3.869
doi:10.3168/jds.2012-6234
https://doi.org/10.3168/jds.2009-2752
https://doi.org/10.3168/jds.2009-2752
https://doi.org/10.20884/1.jap.2021.23.3.103
https://doi.org/10.1016/j.vetmic.2020.108682
https://doi.org/10.1016/j.vetmic.2020.108682

