


 Efficacy of a Novel Teat Protectant Spray in the Early Detection and Management of Subclinical Mastitis in Crossbred Dairy Cows


Abstract
Subclinical mastitis (SCM) constitutes a pervasive and economically detrimental challenge in the global dairy industry, primarily through its insidious negative impacts on milk yield, milk composition, and overall herd health. Timely and accurate detection of subclinical mastitis is therefore a critical prerequisite for implementing effective control measures. During the study period, the objective was to evaluate the efficacy and economic feasibility of an integrated management protocol that combined early on-farm diagnosis with a targeted prophylactic intervention. This two-year longitudinal study aimed to evaluate the efficacy and economic feasibility of an integrated management protocol combining early on-farm diagnosis with a targeted prophylactic intervention. Over consecutive lactation periods (2023–2024 and 2024–2025), a total of 40 crossbred dairy cows in mid-lactation, identified as positive for SCM (Somatic Cell Count >200,000 cells/mL) using the TANUCHEK SCC on-farm test kit, were enrolled. Each year, animals were systematically allocated into two balanced groups: a treatment group (n=10/year) and a control group (n=10/year) on the basis of parity and milk yield. The treatment group received a standardized post-milking application of TANUVAS Teat Protect spray, covering all teats, for a continuous six-week period, while the control group received no topical intervention. Key parameters of udder health and productivity were meticulously monitored. Statistical analysis confirmed a significant (p < 0.05) improvement in both metrics for the treatment groups across both the study periodyears. During the 2023–2024 cycle, average daily milk yield increased from 6.20 ± 0.15 L/day to 7.06 ± 0.15 L/day, concomitant with a reduction in SCC from 2.35 ± 0.04 × 10^5 cells/mL to 1.51 ± 0.05 × 10^5 cells/mL. This positive trend was sustained in the 2024–2025 cycle, with milk yield rising from 6.92 ± 0.07 L/day to 7.36 ± 0.063 L/day and SCC decreasing from 2.50 ± 0.03 × 10^5 cells/mL to 1.69 ± 0.03 × 10^5 cells/mL. No significant changes were observed in the control groups. An economic analysis demonstrated the intervention’s viability, yielding favourable benefit-cost ratios (BCR) of 2.32 and 2.57 in the first and second years, respectively, compared to control group BCRs ranging from 2.17 to 2.32. In conclusion, this study provides robust evidence that the strategic integration of the TANUCHEK SCC test for prompt SCM identification with the consistent, post-milking application of Teat Protect spray forms a highly effective and economically advantageous strategy for mitigating subclinical mastitis and enhancing productivity in dairy herds.
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Introduction
Bovine mastitis remains the most economically consequential disease in the global dairy industry, with subclinical mastitis (SCM) representing its most prevalent and insidious form (Miller and Dorn, 1990; Sadat et al., 2023). This complex disease constitutes approximately 21% of reported dairy cattle diseases and has an annual incidence of 37%, severely compromising herd productivity, farm profitability, and the quality and safety of the milk supply. Unlike its clinical counterpart, SCM presents no visible changes in the udder or milk, leading to frequent underdiagnosis and silent deterioration of herd health. The condition persistently impairs milk yield, alters milk composition by reducing casein and fat content, and significantly elevates somatic cell counts (SCC), which serve as the internationally accepted gold standard biomarker for monitoring udder health and milk quality (Tejbeer et al., 2018). An SCC exceeding 200,000 cells/mL in composite milk typically signifies an active intramammary inflammatory response, most commonly triggered by a bacterial infection.	Comment by ndriranjana@gmail.com: Any data about percentage of productivity decrease 
The economic impact of SCM is multifaceted and severe, arising directly from reduced milk production, the need to discard abnormal milk, costs associated with veterinary treatment and antibiotics, and the potential for cases to progress to more severe clinical disease (Sinha et al., 2014). Within India's vital dairy sector —a key component of agricultural livelihoods and food security —the economic burden is particularly acute. As rising global and domestic demand for high-quality, premium milk intensifies, the need for effective mastitis control becomes paramount. The financial strain on producers is significant, with recent estimates indicating daily income losses per cow ranging from ₹306 to ₹335 due to mastitis (Wani et al., 2022). This underscores that early detection and effective, sustainable prevention strategies are not merely technical goals but critical economic imperatives for safeguarding animal welfare, ensuring milk quality, and sustaining the long-term profitability and viability of dairy enterprises.
Effective management of SCM hinges on a two-pronged approach: rapid identification and consistent prevention. Early identification of udder health issues is foundational for initiating timely interventions before production losses escalate. On-farm diagnostic tools, such as rapid test kits, empower farmers to monitor herd health proactively. For instance, the TANUCHEK SCC test kit enables prompt, cow-side SCM detection, facilitating immediate management decisions without the delay of laboratory analysis (Sukumar et al., 2019). Concurrently, post-milking teat disinfection is a universally endorsed cornerstone of mastitis control programs, designed to eliminate pathogens acquired during the milking process and to protect the teat orifice between milkings (Bharathy and Vasanthakumar, 2024).
While traditional iodine- or chlorhexidine-based teat dips are widely used, newer formulations, including protective spray-on films, offer a practical and often more user-friendly alternative. These sprays form a durable, flexible film that adheres to the teat skin, providing sustained antimicrobial activity and a persistent physical barrier against environmental pathogens such as Staphylococcus aureus and Escherichia coli (Jadhav et al., 2018; Divyalakshmi et al., 2025). The exploration of phytotherapeutic ingredients has further expanded the available tools. Recent research into natural essential oil formulations shows considerable promise for udder health, combining antimicrobial, anti-inflammatory, and skin-conditioning properties. Mendake et al. (2025) demonstrated that a teat spray containing Eucalyptus, Lavender, Tea tree, and Peppermint oils significantly reduced SCC, effectively alleviating SCM and highlighting the potential of botanicals in veterinary practice.
Given the pressing need for accessible, effective, and economically viable udder health strategies that align with prudent antimicrobial use, this study was designed. It aimed to evaluate the on-farm efficacy of a novel germicidal teat protect spray (TANUVAS Teat Protect) in reducing SCC and improving milk yield in crossbred dairy cows previously diagnosed with SCM using an on-farm SCC test. Furthermore, the study sought to conduct a thorough economic analysis to assess the cost-benefit feasibility of this integrated diagnostic-and-therapeutic management approach for sustainable dairy production.
2. Materials and Methods
2.1. Animals and Experimental Design
The study was conducted over two consecutive lactation years (2023-24 and 2024-25). Crossbred dairy cows in mid-lactation were screened for subclinical mastitis. Using the TANUCHEK SCC on-farm test, 20 animals per year with a somatic cell count greater than 200,000 cells/mL were selected. Each year, For the specified year, the selected animals were randomly allocated into two groups: a Treatment group (n=10) and a Control group (n=10).	Comment by ndriranjana@gmail.com: Also write about parity of animal.
Also mention that the same or different animals were selected for both years.
2.2. Diagnostic and Intervention Protocol
The diagnosis of subclinical mastitis was conducted using the TANUCHEK SCC test kit. Briefly, a 0.01 mL milk sample was collected aseptically and added to a reagent tube containing a somatic cell lysing agent. This was followed by the addition of three drops of the proprietary enhancer solution. The mixture was vortexed for five seconds to ensure homogeneity and subsequently incubated at a constant ambient temperature of 25°C for a period of 30 minutes to allow for complete colorimetric development. The final color intensity was then visually compared against the manufacturer’s standardized color chart to estimate the somatic cell count (SCC) in lakh cells per millilitermillilitre (× 10^5 cells/mL)., with The readings were obtained corresponding to specific diagnostic thresholds for udder health status. For the intervention, animals assigned to the tTreatment group (n=45) received a uniform application of TANUVAS Teat Protect spray, covering all four teats and the lower udder surface, immediately after each milking session. This regimen was maintained for a continuous period of six weeks. In contrast, animals in the Control group (n=45) did not received any no post-milking topical treatment. They were managed according to, following standard herd management practices without the test intervention (Figure 1 & 2).	Comment by ndriranjana@gmail.com: Animal no is not clear , previously mentioned 10 animal in each group per year?
	Comment by ndriranjana@gmail.com: Animal number is not clear , previously mentioned 10 animal in each group per year?

2.3. Data Collection and Economic Analysis
To evaluate the intervention's impact on productivity and economic viability, key performance and financial metrics were systematically recorded and calculated. Milk yield, measured in liters per day (L/day), and somatic cell count (SCC), expressed in lakh cells per milliliter (× 10^5 cells/mL), were obtained for all enrolled animals at two time points: the study initiation (Day 0) and its conclusion (Week 6). For economic analysis, the gross cost per animal was calculated by summing all inputs, with the cost of the teat spray as the primary intervention expense. Gross returns were derived by multiplying the total milk yield per animal over the period by the prevailing local milk price. Net return was subsequently determined by subtracting the gross cost from the gross returns. Finally, the benefit-cost ratio (BCR) was computed as the quotient of gross returns divided by gross cost, providing a standardized metric of economic efficiency for each treatment and control group.	Comment by ndriranjana@gmail.com: Not clear. 
2.4. Statistical Analysis
Data from both years were pooled for statistical analysis of production and health parameters. Pre- and post-treatment values for milk yield and SCC were analyzed using a paired samples t-test. Data are presented as mean ± standard error of the mean (SEM). Differences were considered statistically significant at p < 0.05. All analyses were performed using standard statistical software (SPSS version 24.0).
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	Figure 1. TANUVAS Teat Protect spray – TEAT GUARD
	Figure 2. Application of TANUVAS Teat Protect 
spray by farmer under supervision of veterinarian


                    
3. Results
The integrated approach of early detection and teat spray application yielded significant improvements in udder health and productivity.
3.1. Milk Yield and Somatic Cell Count
The results, summarized in Tables 1 and 2, demonstrate a significant and consistent improvement in both udder health and productivity following the implementation of the teat-sealant intervention over two consecutive production cycles. Statistical analysis of pooled data revealed that a sustained and  a significant (p < 0.05) increase in average daily milk yield alongside a concurrent and significant (p < 0.05) reduction in somatic cell count (SCC) across both study years, relative to the untreated control group. During the initial trial year (2023-2024), a significant increase uplift in milk production was documented, with the mean yield increasing from a baseline of 6.20 ± 0.15 L/day to 7.06 ± 0.15 L/day following the six-week intervention period. This production enhancement was paralleled by a marked improvement in udder health, as indicated by a reduction in SCC from 2.35 ± 0.04 × 10^5 cells/mL to 1.51 ± 0.05 × 10^5 cells/mL. This positive trend was corroborated and extended in the subsequent year (2024-2025), where milk yield increasedrose from 6.92 ± 0.07 L/day to 7.36 ± 0.063 L/day, accompanied by a decrease in SCC from 2.50 ± 0.03 × 10^5 cells/mL to 1.69 ± 0.03 × 10^5 cells/mL. The reproducibility of these results across years underscores the robustness of the intervention's efficacy. In contrast, the control group, which received no active treatment, showed no statistically significant change in either parameter over the corresponding six-week observation windows,while with milk yields and SCC levels remaining statistically unchanged from their respective baselines. The consistent, year-on-year positive outcomes confirm that the intervention effectively mitigates subclinical mastitis, leading to restored mammary epithelial function and a directand increase the, economically valuable increase in milk productionsynthesis.	Comment by ndriranjana@gmail.com: Teat protectant spray or teat sealant ?
Table 1. Effect of Teat Protect Spray on Milk Yield and Somatic Cell Count (2023-2024)
	Parameter
	Before Treatment (Mean ± SEM)
	After Treatment (Mean ± SEM)
	p-value

	Milk Yield (Liters/day)
	6.20±0.15a
	7.06±0.15b
	< 0.05

	SCC (lakh cells/mL)
	2.35±0.04a	Comment by ndriranjana@gmail.com: Superscript always on mean
	1.51±0.05b
	< 0.05


a,b Means within a row with different superscripts differ significantly (p < 0.05)

Table 2. Effect of Teat Protect Spray on Milk Yield and Somatic Cell Count (2024-2025)
	Parameter
	Before Treatment (Mean ± SEM)
	After Treatment (Mean ± SEM)
	p-value

	Milk Yield (Liters/day)
	6.92±0.07a	Comment by ndriranjana@gmail.com: Superscript always mentioned on mean value.
	7.36±0.063b
	< 0.05

	SCC (lakh cells/mL)
	2.5±0.03a	Comment by ndriranjana@gmail.com: Superscript always mentioned on mean value.
	1.69±0.03b
	< 0.05


a, b Means within a row with different superscripts differ significantly (p < 0.05)

Annually, the treatment group demonstrated a substantial and statistically significant increase enhancement in productivity and udder health relative to the untreated controls group. In the 2023-2024 lactation cycle, the average daily milk yield was elevated increased by 13.9% in treatment group as compared to the control group. This improvement was coupled with a pronounced 37.1% reduction in somatic cell count (SCC). The positive effect was sustained during the subsequent 2024-2025 period, although the magnitude of the milk yield increases moderated to 6.4% and . Concurrently, the SCC was reduced by 32.4%. 	Comment by ndriranjana@gmail.com: Improvement in udder health or production ?
This consistent, year-on-year pattern confirms the intervention's reliable efficacy in both augmenting milk synthesis and mitigating subclinical mammary infection. The present outcome for the tested period validates the intervention's effectiveness in mitigating the subclinical mammary infection and increasing milk production.

3.2. Economic Analysis
The intervention proved to be highly economically viable (Table 3). In the first year, the net return and BCR for the treatment group were Rs. 5,113 and 2.22, respectively. In the second year, these figures were even higher, with a net return of Rs. 5,378 and a BCR of 2.28. The control groups, which did not incur the cost of the spray, had lower net returns and BCRs, demonstrating that the investment in the teat protectant yielded a positive financial return.	Comment by ndriranjana@gmail.com: What are the parameters for low, medium and high economically viable?	Comment by ndriranjana@gmail.com: BCR or BCRs ?

Table 3: Economic Analysis of the Teat Protect Intervention.
 
	Particulars
	2023-24
	2024-25

	
	Before
	After
	Before
	After

	Gross cost
	2150
	2300
	2200
	2350

	Gross income
	6510
	7413
	6930
	7728

	Net return
	4360
	5113
	4730
	5378

	BC Ratio
	2.02
	2.22
	2.15
	2.28



4. Discussion

The findings of theis present study highlightunderscore the effectivenessicacy of a proactive, non‑antibiotic based mastitis management strategy in dairy herds. The significant reduction in the somatic cell count (SCC) observed in the treatment group—from a baseline mean of approximately 2.85 × 10⁵ cells/mL to a post‑intervention mean of 1.65 × 10⁵ cells/mL —aligns with previous reports on the utility of teat‑protective formulations. Thangdurai et al. (2019) documented an SCC of 1.6 × 10⁵ cells/mL in a teat‑protectant‑treated group versus and 2.75 × 10⁵ cells/mL in an untreated control group. Similarly, Khokila et al. (2021) recorded a reduction in SCC from 2.7 × 10⁵ to 1.5 × 10⁵ cells/mL following the application of a comparable barrier spray. Supporting this trend,findings, Patil et al. (2015) reported a decrease in SCC from 2.12 × 10⁵ to 1.86 × 10⁵ cells/mL after the consistent use of an antimicrobial spray post‑milking in buffalo. The observed efficacy is attributed to the formulation’s dual‑mode action. First, it establishes a sustained physical barrier that limits the colonization of common environmental and contagious mastitis pathogens, including Staphylococcus aureus and Escherichia coli, on the teat skin and orifice. Second, the emollient and healing‑promoting components in the spray facilitate the repair of micro‑abrasions and cracks induced by milking machinery or environmental exposure, thereby restoring the teat’s natural keratin plug integrity and epithelial defence. This combined mechanical and physiological support not only reduces new intramammary infections but also aids in the resolution of existing subclinical inflammation, as reflected by the consistent SCC decline across studies. Consequently, such interventions represent a viable component of integrated udder‑health programs aimed at improving milk quality, reducing antibiotic reliance, and enhancing herd productivity.
The statistically significant increase in milk yield (p < 0.05) is a direct consequence of improved udder health. By reducing subclinical infections, the intervention alleviates the inflammatory response within the mammary gland, allowing secretory tissue to resume optimal synthetic function. This physiological restoration translates into a tangible economic benefit, as evidenced by favourable Benefit-Cost Ratios (BCRs) exceeding 2.30 in the treatment groups. While the higher net return and BCR observed in the second year may be attributed to improved management adoption or external market variations, the consistent positive trend definitively confirms the intervention's long-term profitability.
5. Conclusion
This study demonstrates that the integration of an on-farm SCC test like TANUCHEK for the early detection of subclinical mastitis, followed by the consistent use of TANUVAS Teat Protect spray, constitutes a highly effective and economically sustainable control strategy. This approach leads to a significant improvement in udder health, as indicated by reduced somatic cell counts, a substantial increase in milk production, and a strong positive return on investment. The adoption of this protocol is highly recommended for dairy farmers aiming to mitigate the hidden losses associated with subclinical mastitis.
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