
SUMMARY
Mastitis is a significant challenge in dairy farming, traditionally managed with antibiotics. However, the widespread use of an-
tibiotics has raised concerns regarding antibiotic resistance and animal welfare. As a result, alternative treatments such as laser
therapy have gained increasing attention. 
This pilot study aimed to evaluate the efficacy of near-infrared (NIR) Multiwave Locked System (MLS®) laser therapy in the treat-
ment of Chronic Subclinical Mastitis (CSM) (Trial 1) and Acute Subclinical Mastitis (ASM) (Trial 2) in dairy cows.
Cows were randomly assigned to either the control or treatment groups, with the treatment group receiving MLS® laser thera-
py over a two-week period. Milk samples were analyzed for Somatic Cell Count (SCC), Differential Somatic Cell Count (DSCC),
lactose, and fatty acid profiles at multiple time points (day 0, 7, 14 and 21 after the treatment). 
In CSM cases laser therapy showed a trend towards reduced SCC compared to controls with significant differences in De Novo
fatty acids suggesting improvements in udder health. However, lactose reduction in the control group indicated ongoing inflammation,
potentially exacerbated by environmental stressors. In ASM cases significant decreases in DSCC were observed post-treatment
suggesting a potential benefit of laser therapy in managing acute inflammatory responses. 
While the study’s small sample size and short follow-up limit the generalizability of the findings, the results suggest that MLS®

laser therapy may be an effective alternative treatment for managing both chronic and acute subclinical mastitis in dairy cows.
Further studies with larger sample sizes and longer follow-up periods are necessary to confirm these results and assess the long-
term efficacy of laser therapy in mastitis management.
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INTRODUCTION

In dairy cattle, mastitis, an inflammation of the mammary gland,
is a prevalent and economically significant issue in milk-pro-
ducing animals (1). Etiologically, mastitis can be classified as
either infectious or non-infectious. 
Infectious mastitis is caused by bacterial, fungal, or other mi-
crobial infections. Common bacterial agents include Staphy-
lococcus aureus, Escherichia coli, and Mycobacterium tubercu-

losis, among others (2, 3). Fungal agents, such as Candida spp.,
can also be responsible in some cases (4). 
Non-infectious mastitis includes conditions not directly
caused by pathogens, such as traumatic or toxic.  Examples in-
clude idiopathic granulomatous mastitis, where the cause is un-
known, and other forms related to physical or chemical irri-
tation (5). 
Mastitis can also classified based on the severity of inflammation
in clinical or subclinical.
Clinical mastitis results in visible inflammation of the udder
and abnormal milk, which may be lumpy, watery, bloody, or
yellowish. It is usually accompanied by increased SCC in milk
and signs of udder inflammation, such as swelling, redness, and
pain. Pathogens are more commonly present in the milk of cows
with clinical mastitis (6). Bacterial culture and PCR are used
to identify pathogens causing mastitis with PCR offering faster
results and higher sensitivity compared to traditional cul-
ture methods (7). 
Acute clinical mastitis is often characterized by severe symp-
toms that affect both the milk and the cow’s overall health, in-
cluding fever and depression. It is frequently caused by gram-
positive and gram-negative bacteria, with Escherichia coli be-
ing a common pathogen (8,9). It can lead to significant
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pathological changes in the mammary gland and abnormali-
ties in milk (9). 
Chronic clinical mastitis, typically persistent, can be caused by
bacteria such as Staphylococcus aureus and coagulase-negative
staphylococci. It often leads to prolonged inflammation and a
decrease in both milk yield and quality over time (10). 
Subclinical mastitis often presents no obvious symptoms and
can only be detected through specific tests, such as measuring
somatic cell count (SCC) or using the California Mastitis Test
(11). This form of mastitis may occur with or without the pres-
ence of intramammary pathogens. Subclinical mastitis cases
present a higher incidence occurring 15 to 40 times more fre-
quently than clinical mastitis and affecting approximately 20-
30% of cows in a herd annually (11), often with a longer du-
ration (12). 
Chronic subclinical mastitis is associated with elevated SCC and
can significantly impact milk composition and yield (13).
Various strategies for managing both clinical and subclinical
mastitis have been proposed, but none have effectively elimi-
nated the causative agents when used alone (14). A variety of
therapeutic regimens, including antibiotics, immunotherapy,
and alternative therapies like probiotics and nanoparticle tech-
nology, have been evaluated. However, none of these treatments
have provided fully effective solutions such standalone treat-
ments, highlighting the need for new therapeutic agents to ad-
dress antibiotic resistance (14). In cases of clinical mastitis with
systemic symptoms, both intramammary preparations and sys-
temic antibiotics are used, selected based on microbiological
and antibiotic-sensitivity tests. However, choosing the most suit-
able antimicrobial treatment remains challenging particular-
ly in cost-sensitive environments (15).
Mastitis represents a costly disease worldwide, incurring both
direct and indirect costs (1,16-17). Effective management and
prevention strategies are crucial to mitigate these costs, em-
phasizing the need for continued research into alternative treat-
ments and improved farming practices (18). This is important
for farmers, processors, and consumers. Farmers benefit from
payment schemes that reward milk quality and reduce veteri-
nary interventions. Processors prefer milk with low somatic cell
content for optimal cheese production. Consumers are in-
creasingly aware of animal health and well-being, with milk
quality evaluations reflecting animal welfare (19). Moreover,
global public health concerns regarding antibiotic-resistant in-
fectious agents are growing (14). The Common Agricultural
Policy (CAP) for 2023-2027 in European Union countries in-
cludes goals to promote organic farming, sustainable practices,
reduce antibiotic use in animal husbandry, and improve ani-
mal welfare. This policy provides economic incentives for farm-
ers who adopt good practices in animal welfare and antibiot-
ic reduction, with specific funds allocated to support these ef-
forts (20).
Laser therapy has been investigated as a non-pharmacological
treatment for mastitis in dairy cows with the hypothesis that
it could reduce inflammation, promote tissue healing, and al-
leviate pain, thereby improving animal welfare and reducing
antibiotic use. Previous studies on laser therapy for bovine mas-
titis have shown conflicting results (21, 22-23). Multiwave
Locked System (MLS®) laser therapy has shown analgesic, anti-
inflammatory, anti-edematous, and reparative effects on both
superficial and deep tissues through cellular and molecular
mechanisms (24-26). 
The NIR wavelengths used by MLS® laser therapy have never

been tested for the treatment of bovine mastitis, and based on
its mechanisms of action, it was hypothesized to be an ap-
propriate treatment. This pilot study was designed to evaluate
the effects of MLS® laser therapy on dairy cows with chronic
or acute subclinical mastitis.

MATERIALS AND METHODS

Study design
All dairy cows involved in this study were raised on private com-
mercial farms and did not undergo any invasive procedures.
The milk samples used for analysis were collected during rou-
tine milking. The treatments were supervised by designated per-
sonnel and carried out in a suitable farm environment. The cows
were fed diets formulated according to the specific regional re-
quirements of their respective farms. The diet composition dif-
fered between farms, as one belonged to the Parmigiano Reg-
giano production area and the other to the Grana Padano pro-
duction area. However, within each farm, all cows received the
same ration and feeding regimen ensuring a balanced and nu-
tritionally adequate diet. These regional differences were not
expected to influence the study outcomes. To safeguard animal
welfare and group balance, no environmental changes were car-
ried out during the entire trial, and the treatments were applied
directly on the farm. 
A preliminary clinical examination was conducted, which in-
cluded measuring body temperature and assessing udder
health. This procedure was repeated throughout the trial be-
fore administering the treatment and collecting individual milk
samples. Periodical clinical evaluations were carried out in col-
laboration with the company veterinarian and dedicated
staff. 

Ethic statement
The study was conducted according to Italian and European
rules on animal welfare.
Before the trial, the farmers were informed of the aim of the
study and had assurances that their identity would be confi-
dential. They signed an informed consent form.

Animals’ selection and samples
From April to August 2023, Holstein dairy cows were select-
ed from two dairy farms located in the Emilia-Romagna and
Lombardy regions, Italy, and enrolled. Cows were included if
they were in their second calving or later, between the 100th and
260th day of lactation (DIM). 
Animals presenting clinical mastitis were excluded from the
study, because this condition requires timely and systemic treat-
ment to safeguard the animal’s health. Therefore, no animals
with a systemic or local pathological condition (e.g., lameness)
were included in this study. 
During the trial, all selected animals were free from clinical dis-
eases. 
Cows with structural lesions on the teats or udder, showing clin-
ical signs of inflammation or pathology, and those receiving
any pharmacological treatment, including antibiotics, steroids,
or non-steroidal anti-inflammatory drugs within the 14 days
prior to selection, were also excluded. 

Milk sample and Analysis.
All animals underwent testing for somatic cells count (SCC)
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and differential somatic cell count (DSCC)(PMN and lym-
phocytes, %).
Quarter milk samples were collected aseptically by veterinar-
ian during daily milking.  The animals’ udders were thoroughly
rinsed with clean water and dried with paper towels. The teats
were then disinfected. After discarding the first stream of milk,
approximately 40 ml of milk from each quarter was collected
in sterilized tubes and kept at 4°C until the hygienic analysis
was carried out at the reference laboratory. 
SCC and DSCC were measured using the fluoro-opto-electronic
method, utilizing Fossomatic 7DC (Foss Electric A/S, Hillerød,
Denmark; according to ISO 13366-2/IDF 148-2: 2006).
Additionally, the Lactoscope FT-A (PerkinElmer, Milan, Italy)
was used for a qualitative-quantitative analysis of milk, including
Lactose (%m/m), De Novo, Mixed, and Preformed fatty acids
(%m/m).
The study identified cows with CSM and ASM by using the SCC
and DSCC values. Subclinical mastitis is characterized by el-
evated SCC levels, typically above 200,000 cells/mL, without
visible symptoms (11). DSCC, which measures the proportion
of polymorphonuclear neutrophils and lymphocytes, can be
used alongside SCC to improve the detection of subclinical mas-
titis. A DSCC value greater than 65%, along with an SCC above
200,000 cells/mL indicates subclinical mastitis (27,28). 
Acute mastitis is typically associated with sudden onset and vis-
ible symptoms, whereas chronic mastitis is persistent and of-
ten subclinical. Chronic subclinical mastitis is identified by con-
sistently high SCC levels over multiple tests, usually above
200,000 cells/mL in at least two out of three tests (10). 
The combination of SCC and DSCC can help differentiate be-
tween chronic and acute forms. Chronic mastitis is often as-
sociated with a DSCC of less than 65%, while acute cases may
show higher DSCC values due to active infection (27). 
In addition to the initial screening, clinical examinations and
milk analyses were performed on samples collected at differ-
ent time points: at the pre-treatment baseline visit on day zero
(T0), days 7 (T1), 14 (T2), and 21 (T3) after the start of treat-
ment.

Trial Investigation
All animals were initially screened through clinical examina-
tion and milk analysis and enrolled if they met the inclusion
and exclusion criteria. The cows diagnosed with subclinical mas-
titis were classified into two groups based on whether they were
affected by chronic subclinical mastitis (CSM) or acute sub-
clinical mastitis (ASM) and were included in two separate tri-
als. Both the cows with CSM (Trial 1) and ASM (Trial 2) re-
ceived treatment with MLS® laser therapy. Depending on the
type of mastitis (CSM or ASM), the cows were exposed to dif-
ferent MLS® therapy sessions every 48 hours and examined on
days 0, 7, 14 and 21 after treatment.
During each trial, the enrolled animals were divided into a treat-
ment group (receiving laser therapy) and a control group (re-
ceiving no interventions). No additional treatments were ad-
ministered to the control cows, although they were closely mon-
itored. Treatment was applied immediately after milking.
During each session, all four udder cisterns and teats were ir-
radiated using two different laser settings, depending on the
target area (teats or udder), as indicated in Table 1.
The M-VET device (ASA S.r.l., Arcugnano, Vicenza) of the MLS®

family, a class IV laser which emits near-infrared (NIR) beams
with wavelengths of 808 nm to 905 nm, was used for laser ther-

apy. The device emits spatially overlapping and synchronized
beams with continuous (or frequency) and pulsed emission
modes, delivering an average power of 3.6 W and a peak pow-
er of 270 W. The treatment was performed using a 5 cm di-
ameter optical lens to generate a spot area of 19.6 cm2. The vet-
erinarian applied the treatment by positioning the handpiece
perpendicular to the udder surface. For both operational ef-
ficiency and safety, the laser handpiece was mounted on a tel-
escopic arm of approximately 100-150 cm, allowing the vet-
erinarian to maintain a safe distance from the animal during
the treatment. The handpiece was consistently kept perpen-
dicular to the target tissue, positioned just a few centimeters
away.

Trial 1 - Chronic Subclinical Mastitis
(CSM)
A total of 20 animals with CSM were identified and divided into
two homogeneous groups of 10 animals each, based on birth
order and days of lactation: a control group and a treatment
group. A cycle of 5 sessions of MLS® laser therapy began for the
cows in the treatment group.  

Trial 2 - Acute Subclinical Mastitis
(ASM)
A total of 10 animals with ASM were enrolled. They were also
divided into two homogeneous groups: treatment and control.
Cows in the treatment group received a regimen of 8 sessions
of MLS® laser therapy.

Statistical Analysis
The results obtained were expressed as Mean, Median and Stan-
dard Deviation (± SD).
In this pilot study, no formal hypothesis testing or power analy-
sis was conducted to determine the sample size. Instead, data
were analyzed using both descriptive and inferential statisti-
cal methods to evaluate changes over time within and between
treatment groups for cows affected by CSM and ASM.
Prior to statistical analysis, the Shapiro-Wilk test was used to
assess the normality of data distribution. If the data met the
assumption of normality, parametric tests were applied; oth-
erwise, non-parametric alternatives were used. Similarly, Lev-
ene’s test was performed to verify homogeneity of variances
across groups.
To assess intragroup variations over time, Repeated Measures
ANOVA was applied when normality assumption was satisfied.
If the data were not normally distributed, a non-parametric ap-
proach, such as the Mann-Whitney test for repeated samples,
was used. Differences between treatment groups at specific time
points were analyzed using One-Way ANOVA for normally dis-
tributed data, while the Friedman test was applied when nor-
mality was not met.
When statistically significant differences were found, post hoc
tests were conducted to determine specific group differences.
Depending on the statistical test used, Nemenyi or Conover post
hoc analyses were applied to control for multiple comparisons
and ensure robust statistical interpretation. The significance lev-
el was set at p < 0.05 for all analyses.
Since SCC data is often skewed, a logarithmic transformation
was performed before statistical analysis to facilitate parametric
testing where applicable. Specifically, SCC values were trans-
formed using the Linear Score (LS) equation, as described by
Guastella et al. (2013):
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This transformation allowed for a more standardized evalua-
tion of SCC variations across different time points and treat-
ment conditions. 
All statistical analyses were conducted using Python-based tools.

RESULTS

Trial 1 - Subclinical Chronic Mastitis
At T0, no significant differences were observed between the two
groups for all variables examined except for Preformed fatty
acids, which were higher in the treatment group (p=0.012). This
difference was also significant at T1 (p=0.049) and T2
(p=0.001). 
Intergroup analyses showed no significant differences in Lin-
ear Score of SCC (LS_SCC), DSCC, Lactose and Mixed fatty
acid between the control and treatment group at all evaluation
times. However, at the end of the treatment cycle (T2), De Novo
fatty acid showed a significant difference between the treatment
and control groups, with higher values in the treatment
group (Mean ± SD (Median) - treatment: 0.69 ± 0.17 (0.68);
control: 0.49 ± 0.12 (0.52). The p-value was 0.020. 
Intragroup analysis found no significant differences for all vari-
ables in the treatment group, while the control group exhib-
ited significant variations over time for Lactose (p=0.021), Mixed
(p=0.047) and Preformed fatty acids (p=0.005). 
Post hoc analyses revealed a significant decrease in Lactose lev-
els between T1-T3, suggesting a progressive mammary in-
flammatory state. For Mixed Fatty Acids, a significant increase

was observed between T0 and T3, and for Preformed fatty acids,
a significant increase was noted between T0 and T3 as well as
between T2 and T3. For the latter two types of fatty acids, the
upward trend could be interpreted as a potential false result,
as these parameters may reflect milk production level. Specif-
ically, as milk production decreases, the percentage of these fat-
ty acids tends to increase due to a higher concentration. This
observation could also be supported by the decrease in Lactose,
which likely indicates reduced osmotic power and a decline in
milk production within the control group.  
The results of the analyses performed are shown in Table 2 and
represented in Figure 1.

Trial 2 - Acute Subclinical Mastitis
At T0, both groups were homogeneous, and no significant dif-
ferences were found for all variables.
Analyses conducted between the two groups revealed no sig-
nificant differences in any variables, except for the LS_SCC and
DSCC parameters, which were significantly lower in the
treatment group compared to the control group at the T3 fol-
low-up visit (Mean ± SD (Median) - LS_SCC - treatment: 1.76
± 1.09 (1.71); control: 3.07 ± 0.54 (2.94); p-value = 0.043);
DSCC - treatment: 36.5 ± 15.9 (30.0) %; control: 68.8 ± 13.3
(76.0) %. The p-value was 0.019.
Intragroup analyses for the control group revealed no signif-
icant differences over time. In the treatment group, no signif-
icant differences were found, except for DSCC, where post hoc
analyses between T0 and T3 revealed a significant variation (p
= 0.020). Nonetheless, a general decline in both LS_SCC and

Teats Per points, one for teat (n=4) 36 100 401.84 5.02 04:00

Udder Per points, one per quarter (n=4) CPWa 100 323.95 4.05 01:28

Table 1 - Settings used during MLS® laser therapy sessions depending on the target area to be treated: teats or udder.

Application Frequency Intensity Energy Dose Total Duration 
Modality (Hz) (%) (J) (J/cm2) (min:sec)

a CPW = Continuous pulsed mode: continuous mode for the 808nm component and pulsed mode at 2000Hz for the 905nm component. 

Figure 1 - Trial 1: Box plots Chronic subclinical mastitis treatment results for Control and Treatment Groups.
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LS_SCC T0 6.05 ± 1.57 (6.60) 5.44 ± 1.50 (5.09) 0.386
T1 5.90 ± 1.05 (5.79) 5.50 ± 1.90 (5.71) 0.560
T2 6.09 ± 1.25 (6.29) 5.55 ± 2.31 (4.91) 0.185
T3 6.89 ± 1.67 (7.34) 5.44 ± 1.68 (5.87) 0.069

p-value (‡) 0.407 0.839

DSCC (%) T0 46.6 ± 15.6 (49.4) 48.9 ± 18.5 (49.3) 0.733
T1 56.8 ± 16.3 (56.0) 49.9 ± 16.5 (45.3) 0.384
T2 51.6 ± 15.8 (51.8) 46.7 ± 16.4 (42.2) 0.520
T3 48.4 ± 23.9 (52.3) 47.6 ± 15.9 (41.0) 0.850

p-value (‡) 0.517 0.989

De Novo (%m/m) T0 0.46 ± 0.19 (0.46) 0.58 ± 0.19 (0.54) 0.069
T1 0.53 ± 0.12 (0.51) 0.58 ± 0.17 (0.63) 0.495
T2 0.49 ± 0.12 (0.52) 0.69 ± 0.17 (0.68) 0.020
T3 0.60 ± 0.22 (0.56) 0.78 ± 0.40 (0.70) 0.272

p-value (‡) 0.052 0.101

Mixed (%m/m) T0 0.68 ± 0.20 (0.64) 0.85 ± 0.28 (0.78) 0.081
T1 0.76 ± 0.15 (0.75) 0.88 ± 0.24 (0.80) 0.289
T2 0.76 ± 0.20 (0.82) 1.02 ± 0.26 (0.94) 0.058
T3 0.97 ± 0.25 (1.02) 1.15 ± 0.64 (0.99) 0.820

p-value (‡) 0.047 (**) 0.216

Preformed (%m/m) T0 0.56 ± 0.19 (0.52) 0.82 ± 0.20 (0.84) 0.012
T1 0.64 ± 0.19 (0.61) 0.82 ± 0.19 (0.87) 0.049
T2 0.58 ± 0.17 (0.64) 0.89 ± 0.18 (0.86) 0.001
T3 0.83 ± 0.24 (0.80) 1.08 ± 0.53 (0.98) 0.256

p-value (‡) 0.005 (**) 0.240

Lactose (%m/m) T0 4.09 ± 0.41 (4.18) 4.25 ± 0.61 (4.52) 0.384
T1 4.46 ± 0.38 (4.60) 4.08 ± 0.82 (4.40) 0.289
T2 4.04 ± 0.66 (4.17) 4.08 ± 0.48 (4.20) 0.850
T3 3.64 ± 1.03 (3.72) 4.04 ± 0.74 (4.20) 0.427

p-value (‡) 0.021 (**) 0.506

Table 2 - Trial 1 - Chronic Subclinical Mastitis - Data collected from milk analysis performed at baseline visit (T0), after one week midway
through the treatment cycle (T1), after two weeks at the end of the treatment cycle (T2), at follow-up visit one week after the last treatment
(T3).

Control Group (n = 10) Treatment Group (n = 10) p-value (*)

mean ± SD (median) mean ± SD (median)

SD standard deviation
(*) Intergroup analysis: One-Way ANOVA or Friedman test.
(‡) Intragroup analysis: Repeated Measures ANOVA or Mann-Whitney test.
(**) Post hoc analyses: Lactose - significant difference between the visits T1 and T3; Mixed - significant difference between the visits T0 and T3; Preformed significant differences between
the visits T0 and T3 and between the visits T2 and T3.

Figure 2 - Trial 2: Box plots of the Acute subclinical mastitis treatment, results for Control and Treatment Groups.
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DSCC parameters over time was observed, with a more pro-
nounced decrease in the treatment group compared to the con-
trol group. The results of the conducted analyses are report-
ed in Table 3 and represented in Fig.2.

DISCUSSION

Mastitis is a major challenge for dairy farmers, traditionally
managed with antibiotics. However, this approach raises con-
cerns about antibiotic resistance, food safety, and animal wel-
fare. As a result, there has been growing interest in exploring
alternative treatments, such as laser therapy. Studies on the use
of laser therapy for bovine mastitis have produced varying re-
sults. Stoffel et al. (29) found no significant effect of daily 30-
minute sessions of low-energy laser irradiation on mastitis. Con-
versely, Hoedemaker and Hackenfort (22) reported that while
antibiotics were slightly more effective, laser therapy alone
showed considerable efficacy, particularly when used alongside
antibiotics. Beneduci et al. (21) found a significant reduction
in milk SCC following laser treatment, suggesting a reduction
in inflammation. This pilot study aimed to investigate the ef-
fects of MLS® laser therapy on CSM and ASM, using wavelengths

not previously tested in this context.
In Trial 1, although significant differences were not observed
between the treatment and control groups, the data suggest
promising trends that warrant consideration. 
The reduction in LS_SCC in the treatment group, even
though not statistically significant, suggests a potential posi-
tive effect of the laser therapy.  At T2, the mean value of LS_SCC
in the treatment group increased, while the median value de-
creased compared to the baseline. This change was primarily
due to one animal with markedly higher SCC values at that time
(31x10^6 compared with 3.59x10^6), that had a DSCC val-
ue > 65% at baseline (75.4%). This could be attributed to a flare-
up in an animal with an underlying chronic condition. Addi-
tionally, two cows, one for each group, had SCC values > 200,000
n/ml at the screening phase but had values below the minimum
threshold at the baseline visit. However, the final analysis in-
cluded these animals, as previous studies have shown that SCC
trends in animals with CSM can vary over time.
By the follow-up (T3), 6 out of 10 cows in the treatment group
showed a decrease in SCC, with 2 of them having values be-
low 200,000 n/ml. In contrast, only 3 cows in the control group
showed a decrease in SCC, and none had SCC values lower than
200,000 n/ml. 

LS_SCC T0 3.09 ± 0.66 (3.12) 2.75 ± 0.76 (2.75) 0.476
T1 3.53 ± 2.32 (2.14) 2.74 ± 1.01 (2.42) 0.502
T2 3.52 ± 1.47 (3.46) 1.69 ± 1.11 (2.14) 0.057
T3 3.07 ± 0.54 (2.94) 1.76 ± 1.09 (1.71) 0.043

p-value (‡) 0.92 0.202

DSCC (%) T0 73.7 ± 3.9 (72.0) 79.8 ± 5.9 (79.6) 0.095
T1 61.4 ± 29.6 (70.5) 54.4 ± 23.2 (66.3) 0.525
T2 78.2 ± 4.1 (75.8) 43.6 ± 20.7 (31.2) 0.059
T3 68.8 ± 14.8 (76.0) 36.5 ± 15.9 (30.0) 0.019

p-value (‡) 0.896 0.020 (**)

De Novo (%m/m) T0 1.08 ± 0.16 (1.05) 0.94 ± 0.12 (0.93) 0.222
T1 0.90 ± 0.34 (0.96) 1.20 ± 0.45 (1.13) 0.420
T2 0.83 ± 0.13 (0.81) 0.97 ± 0.35 (0.99) 0.547
T3 0.89 ± 0.50 (0.72) 0.92 ± 0.28 (0.99) 0.547

p-value (‡) 0.177 0.495

Mixed (%m/m) T0 1.54 ± 0.22 (1.50) 1.44 ± 0.32 (1.38) 0.600
T1 1.33 ± 0.45 (1.45) 1.72 ± 0.55 (1.69) 0.309
T2 1.31 ± 0.24 (1.20) 1.41 ± 0.51 (1.49) 0.841
T3 1.34 ± 0.70 (1.07) 1.39 ± 0.45 (1.69) 0.916

p-value (‡) 0.781 0.668

Preformed (%m/m) T0 1.16 ± 0.09 (1.17) 1.16 ± 0.22 (1.24) 0.600
T1 1.15 ± 0.40 (1.31) 1.42 ± 0.41 (1.26) 0.547
T2 1.06 ± 0.26 (0.95) 1.09 ± 0.34 (0.99) 1.000
T3 1.05 ± 0.53 (1.01) 1.19 ± 0.36 (1.34) 0.529

p-value (‡) 0.675 0.668

Lactose (%m/m) T0 4.72 ± 0.23 (4.85) 4.85 ± 0.02 (4.84) 1.000
T1 4.80 ± 0.14 (4.79) 4.77 ± 0.19 (4.82) 0.529
T2 4.98 ± 0.12 (4.99) 4.88 ± 0.19 (4.94) 0.309
T3 4.90 ± 0.18 (4.92) 4.91 ± 0.12 (4.96) 1.000

p-value (‡) 0.217 0.516

Table 3 - Trial 2: Acute Subclinical Mastitis - Data collected from milk analysis performed at baseline visit (T0),  after one week midway
through the treatment cycle (T1), after two weeks at the end of the treatment cycle (T2) and at follow-up visit one week after the last treat-
ment (T3).

Control Group (n = 10) Treatment Group (n = 10) p-value (*)

mean ± SD (median) mean ± SD (median)

SD standard deviation
(*) Intergroup analysis: One-Way ANOVA or Friedman test.
(‡) Intragroup analysis: Repeated Measures ANOVA or Mann-Whitney test.
(**) - Post hoc Analysis: DSCC - significant difference between the visits T0 and T3.
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As expected, the DSCCs did not change over time in both
groups, as CSM is characterized by normal range value for this
parameter. A noteworthy finding was the significant decrease
in lactose content in the control group, which suggests an on-
going inflammatory process. This reduction could be attrib-
uted to the stress experienced by the animals, as the farm area
was affected by a meteorological emergency, including storms
and floods, during the latter stages of the study. This envi-
ronmental stress may have exacerbated the inflammatory re-
sponse in the control group. Another key finding was the sig-
nificant increase in De Novo fatty acids in the treated group
compared to the control at T2. This suggests a positive effect
of laser therapy on udder health, as De Novo fatty acids are syn-
thesized exclusively by healthy udder tissue. Considering that
CSM is prone to flare-ups due to immune system variations,
such as those introduced by stress, it is likely that laser thera-
py helped maintain the health of udder tissue and control the
inflammatory mastitis process in the treated group. Although
significant data on De Novo fatty acids at T3 was not identi-
fied, the average value in the treated group was higher com-
pared to the control cows. This suggests that the treatment may
have had a positive effect, but it was not applied for enough time
given the chronicity of the disease.
In Trial 2, a significant outcome emerged: a notable reduction
in both LS_SCC and DSCC in the treated group compared to
the control group. The decrease in LS_SCC is a common mark-
er of reduced inflammation and infection in the udder. Treat-
ments that lower SCC, such as the use of nonsteroidal anti-in-
flammatory drugs like meloxicam, have been shown to improve
clinical outcomes and reduce culling rates in dairy cows
with mastitis (30). The use of laser therapy appears to be pi-
oneering. Furthermore, it was observed that the proportion of
animals with DSCC value <65% appeared to differ over time
in the two groups: at T2, out of 5 cows in the treatment group
had DSCC values below 65%, compared to none in the con-
trol group. By the follow-up (T3), 100% of the treated cows
showed DSCC <65% unlike the control group.
This finding suggests that MLS® laser therapy may offer a po-
tential benefit in the treatment of acute mastitis, with impli-
cations for improving udder health. The significant reduction
in both intergroup and intragroup DSCC values further sup-
ports the effectiveness of laser therapy in managing ASM. The
result obtained is the expected one, because the ACM’s patho-
logical process is characterized by a sudden onset of local in-
flammation, which negatively impacts the health of the udder.
However, the pathophysiological mechanisms that subse-
quently lead to alterations in other analytical parameters have
not yet been triggered in contrast with the CSM.
In this study, the etiological agent was not identified to focus
on evaluating laser therapy’s effect on the inflammatory
process in a field setting. Promising results suggest that with
more applications, it may be possible to control chronic
forms’ severity and resolve acute forms to prevent chronic evo-
lution. 

Limitations and Future Directions

While promising, this study has limitations affecting the in-
terpretation and generalizability of findings. A small sample size
limits representativeness of the findings, and the short follow-
up period makes it difficult to evaluate the long-term effica-

cy of laser therapy. Additionally, no formal hypothesis testing
was done due to the pilot nature of the study. Further studies
with larger sample size and longer follow-up is needed to con-
firm the findings and expand understanding of MLS® laser ther-
apy’s effectiveness. It is also important to note that the study
did not identify the etiological agents responsible for mastitis
in the cows. Among the primary pathogens, Escherichia coli is
a predominant cause of severe and moderate mastitis, and its
role in the disease process could be explored in future studies
(31). Effective management of these pathogens is crucial for
reducing the severity and mortality associated with E. coli mas-
titis (8).

CONCLUSION

In conclusion, the results of this pilot study suggest that MLS®

laser therapy may be an effective alternative for managing both
chronic and acute subclinical mastitis in dairy cows. In both
chronic and acute forms, laser therapy has shown some effi-
cacy signals in improving udder health and reducing inflam-
mation associated with the disease. The potential inclusion of
this therapy in treatment protocols to reduce the use of drugs
and antibiotics may result in a better quality of life for the an-
imal and contribute to global health needs that require a re-
duced use of antibiotics.
Additionally, the efficacy of MLS® laser therapy in reducing bac-
terial infections may be investigated further to determine its
impact on antibiotic resistance and global health. However, fur-
ther studies are needed to fully evaluate its potential and es-
tablish its role in mastitis treatment protocols.
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