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The study aimed to assess the potential to reduce antibiotic usage during the dry
period of dairy cows and the associated environmental impacts by simulating potential
cephapirin (Cefa-Safe) application according to the recording season and udder health
status of the dairy cow population in Croatia. Official milk recording data from the
Croatian Agency for Agriculture and Food (HAPIH) collected between 2013 and 2022
were used for the analysis. Based on these data, cows were classified according to udder
health status: healthy (<200000 cells/mL), subclinical mastitis (200000-400000 cells/
mL), and clinical mastitis (>400000 cells/mL).

Using these proportions, the total amount of cephapirin, its economic value, and
potential environmental emission under the standard blanket dry cow therapy (BDCT)
scenario were simulated. The analysis was conducted by season (spring, summer,
autumn, winter). The highest estimated antibiotic usage and emissions were observed
during summer in Holstein cows and in spring in Simmental cows, whereas the lowest
values were recorded in winter for both breeds.

The calculated risk quotients (RQ = PEC/PNEC) exceeded the threshold value RQ >
1 in all seasons, indicating a persistent environmental risk. The economic estimations
followed the same pattern, with the highest costs recorded during the warmer part of
the year.

The results confirm that seasonal variation affects udder health status and consequently
the amount of antibiotics potentially required during the dry period. The proposed
model enables a quantitative assessment of the potential for reducing antibiotic usage
and provides a scientific basis for transitioning from standard to selective dry cow
therapy (SDCT) within the framework of sustainable dairy production.
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INTRODUCTION

Mastitis remains the most common disease of dairy cows and one of the main causes
of economic losses in milk production. The disease leads to reduced milk yield,
increased somatic cell count, impaired milk quality, and premature culling of animals
[1,2]. In Croatia, similar trends were observed, with mastitis remaining a major cause
of economic losses and antibiotic use in dairy herds [3]. The overall economic impact
includes direct treatment costs and production losses, but also indirect consequences
such as reduced reproductive performance and long-term herd productivity [4]. Parity
is another key biological factor influencing mastitis prevalence and milk yield, as higher
parity cows show a greater incidence of both subclinical and clinical mastitis [5].
Therefore, strategies for the treatment and prevention of mastitis, especially during
the dry period, are crucial for the sustainability of the dairy sector.

The dry period is a crucial phase in which mammary tissue is restored and the risk
of new infections is reduced. Dry cow therapy (DCT) was developed to treat existing
intramammary infections and prevent new ones during the dry period [2]. Among
the predominant pathogens, Staphylococcus aurens remains a major cause of chronic
intramammary infections in dairy cows [6]. The most commonly used antibiotics at
this stage belong to the B-lactam group, among which cephapirin has been shown
to be effective due to its rapid metabolism to desacetyl-cephapirin and long-term
retention above the minimum inhibitory concentration (MIC) for the most important
pathogens [7]. However, the traditional approach of blanket dry cow therapy (BDCT),
in which all cows are treated with antibiotics regardless of health status, has led to a
significant increase in the total consumption of antibiotics in the dairy sector [8,9].
Such a practice increases the risk of the development of antimicrobial resistance
(AMR) and unnecessary exposure of healthy animals to antimicrobial agents [10].

The persistence of environmental bacterial species further complicates mastitis
control and links antimicrobial use with farm hygiene and environmental management
[11]. Selective dry cow therapy (SDCT) has been introduced as a viable alternative
to BDCT, whereby antibiotics are administered only to animals with confirmed
intramammary infection, while mechanical barriers such as internal teat sealants are
used in healthy cows [12-14]. The results of numerous studies confirm that SDCT
allows for a significant reduction in antibiotic use without worsening udder health
status [15,16]. Economic analyses have shown that the selective approach reduces
treatment costs and overall veterinary drug consumption, especially on farms with a
lower prevalence of mastitis [17,18].

In addition to production and health factors, the season plays an important role in
the occurrence of mastitis and the effectiveness of therapy. Heat stress, increased
humidity, and microclimatic changes during warmer months are associated with higher
somatic cell counts and more frequent intramammary infections [19-22]. In summer,
there is a decrease in milk yield and increased udder susceptibility, while winter
conditions are generally more stable and associated with a lower mastitis prevalence
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[23,24]. Such seasonal variations not only reflect the physiological responses of cows
to heat stress, but also changes in feeding practices, environmental microbial load, and
bedding quality [25,20].

In parallel with the biological aspects, there is growing evidence of the environmental
consequences of antibiotic use. A large proportion of the administered doses is
excreted unchanged through feces or urine, thus entering soil and aquatic ecosystems
[27,28]. Cephapirin and related $-lactam antibiotics can be detected in surface waters
at concentrations of up to a few ng/L, and their degradation products are often
more chemically stable and sometimes more toxic than the parent compound [29,30].
Environmental risk is assessed by the ratio between the predicted environmental
concentration (PEC) and the predicted no-effect concentration (PNEC), with
values above 1 indicating a potential hazard to ecosystems and the development of
resistance [31]. Such findings further emphasize the importance of rational antibiotic
management through seasonally adjusted and selective treatment protocols.

Given the pronounced seasonal variability in udder health status and mastitis incidence,
the assessment of the potential for reducing antibiotic use must take into account
differences between seasons [19-21,23,32]. The actual udder health structure, based on
somatic cell count (SCC) data from official milk recording, allows for the simulation of
antibiotic use scenarios by season and breed, since somatic cell count reliably reflects
udder health status and the presence of intramammary infections [1,2,25,20].

The aim of the study was to analyse the use of cephapirin as a representative antibiotic
during the dry period of Holstein and Simmental cows, with a focus on seasonal
variability in the amount of active substance administered, as well as its economic
value and potential environmental impact. This approach builds on previous findings
regarding the environmental effects and the need for rational antibiotic use in dry
cow therapy [8,14,31]. The results could contribute to the existing body of evidence
confirming that selective dry cow therapy (SDCT) enables a reduction in antibiotic use
without compromising udder health, while simultaneously reducing the environmental
load of veterinary pharmaceuticals [8,13,14,31].

MATERIAL AND METHODS

The analysis was conducted using aggregated records from the national milk recording
system of cows included in breeding and selection programs in Croatia (HAPIH) for
the period from 1 January 2013 to 31 December 2022. Sampling and analysis were
performed in accordance with ICAR standards (in the Republic of Croatia, AT4/BT4
testing methods with mathematical correction to the reference A4 method, SLKM
HAPIH, accredited laboratory procedures). These records represent cumulative entries
over ten years, including multiple lactations of the same animals. After logical data
verification (removal of records with extreme or implausible values of production and
reproductive parameters), a total of 307531 Holstein and 383208 Simmental cows in
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production were included in the analysis. The current national population under milk
recording is 20,520 Holstein and 27,040 Simmental cows [33].

The dataset used in this study was the same as in our previous publication [34].
However, while the previous study focused on variability by parity and production level,
the present study specifically aimed to examine the seasonal variability in cephapirin
use at dry-off in Holstein and Simmental cows, considering udder health status. This
study further incorporates scenario-based simulations of antibiotic use per cow per
lactation, allowing assessment of ecological and economic implications across seasons.

The data were grouped according to the season in which the last milk recording before
the dry period was carried out, namely autumn, winter, spring, and summer. Udder
health status at the last milk recording before drying-off was classified according to
SCC: healthy cows had <200000 cells/ml., subclinical mastitis 200000-400000 cells/
ml., and clinical mastitis >400000 cells/ml [35].

The subject of the assessment was the intramammary administration of Cefa-Safe
(active substance: cephapirin) at drying-off. The standard dose per cow was 300 mg
per quarter X 4, i.e. 1.2 g of cephapirin. The total mass of the active substance in each
group was calculated according to the formula:

Amount (g) = number of treated cows X 1.2 ¢

Here, 1.2 g of cephapirin represents the standard dose administered per cow per
lactation at drying-off. The calculations reflect the simulated antibiotic use per cow
per lactation, rather than actual on-farm administration or annual emissions.

The economic value was estimated based on the market offer of the supplier [37],
where a package of Cefa-Safe (20 syringes X 300 mg) contains 6 g of cephapirin at a
price of €127.64, resulting in a unit price of €21.27 per gram. The seasonal value was
calculated according to the formula:

Value (€) = Amount (g) X €21.27/¢g

The potential environmental emission was estimated using a scenario assuming that
60% of the administered dose is excreted in active form via urine and feces, which
subsequently enters the environment with manure. This proportion represents a
conservative midpoint within the 40-80% range reported in the literature [27, 28].
The emission was calculated as:

Emission (g) = Amount (g) X 0.60

For an indicative risk assessment, a simplified PEC/PNEC approach was applied,
in which the predicted environmental concentration (PEC) was derived by dividing
the estimated antibiotic emission (g) by 1000 to obtain values expressed in pg/L as a
simplified comparative indicator of potential environmental load, while the predicted
no-effect concentration (PNEC) for cephapirin was conservatively set according to
literature data and established approaches for environmental resistance thresholds
[10,31,38].
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The low MIC values of cephapirin against the major mastitis pathogens are consistent
with the use of a conservative PNEC threshold [38,39], while pharmacokinetic
data indicate rapid metabolism to desacetyl-cephapirin with prolonged retention of
concentrations in milk above the MIC level [7].

The risk quotient (RQ) was calculated according to the formula:

RQ = PEC (predicted environmental concentration) / PNEC (predicted no-effect
concentration).

The results represent statistical estimates and scenario-based simulations of potential
antibiotic use in the blanket dry cow therapy approach, based on the standard dose
per cow per lactation (1.2 g of cephapirin). They are presented cumulatively over the
ten-year period and reflect simulated use per cow per lactation, rather than actual on-
farm administration or annual emissions. All calculations were performed descriptively
(sums and proportions by category), while data verification, variable derivation, and
aggregation were carried out in SAS 9.4 [36]. Graphical visualizations were prepared
based on the same aggregated results using Microsoft Excel.

RESULTS

The udder health status of Holstein cows before dry-off is presented by season
in Table 1. During the observed period, the highest proportion of healthy cows
(<200,000 cells/mL) was recorded in spring (57.76%), while the lowest proportion
was observed in autumn (53.00%). Subclinical mastitis (200,000-400,000 cells /
ml) showed a relatively uniform prevalence among seasons, ranging from 17.33%
in summer to 19.31% in autumn. Clinical mastitis (>400,000 cells /mlL) was most
frequent during autumn (27.69%), and least frequent in spring (24.23%). The total
estimated amount of cephapirin (Cefa-Safe) administered at dry-off in Holstein cows
was 369037.2 g during the entire period. The highest seasonal amount was simulated
for summer (109014 g), while the lowest was recorded in winter (78025.2 g).

Table 1. Health status of Holstein cows and total amount of cephapitin (Cefa-Safe) at dry-off
by season.

Last milk recording-Cefa-Safe
Total
Season Healthy Subclinical mastitis Clinical mastitis
N Amount % N Amount % N Amount % N Amount %
Autumn 39981  47977.2 53.00 14566 17479.2 19.31 20884 25060.8 27.69 75431 90517.2 100
Winter 34883  41859.6 53.65 12535 15042 19.28 17603 21123.6 27.07 65021 78025.2 100
Spring 44033 52836.6 57.76 13728 16473.6 18.01 18473 22167.6 24.23 76234 91480.8 100

Summer 51304 61564.8 56.47 15742 18890.4 17.33 23799 28558.8 26.2 90845 109014.0 100

Total 170201 204241.2 55.34 56571 67885.2 18.40 80759 96910.8 26.26 307531 369037.2 100

Health status was determined at the last milk recording before dry-off: healthy (<200000 SCC/
ml.), subclinical mastitis (200000-400000 SCC/mL.), and clinical mastitis (>400000 SCC/mL).

Amounts were calculated as number of treated cows X 1.2 g cephapirin per cow.
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In the Simmental breed, the distribution of udder health categories and the
corresponding quantities of cephapirin are shown in Table 2. The highest proportion
of healthy cows was observed in spring (59.16%), and the lowest in autumn (52.61%).
The proportion of cows with subclinical mastitis ranged from 17.33% in summer to
19.62% in autumn, while clinical mastitis was most frequent in autumn (27.78%) and
least common in spring (22.87%). The total estimated amount of cephapirin applied
during the dry-off period in Simmental cows was 459849.6 g The highest seasonal
value was simulated in spring (127370.4 g), and the lowest in winter (100360.8 g).

Table 2. Health status of Simmental cows and total amount of cephapirin (Cefa-Safe) at dry-
off by season.

Last milk recording-Cefa-Safe
Total
Season Healthy Subclinical mastitis Clinical mastitis

N Amount % N Amount % N Amount % N Amount %
Autumn 48033  57639.6 52.61 17909 21490.8 19.62 25359 30430.8 27.78 91301 109561.2 100
Winter 45251  54301.2 54.11 16337 19604.4 19.53 22046 264552 26.36 83634 100360.8 100
Spring 62798  75357.6 59.16 19072 22886.4 17.97 24272 291264 22.87 106142 1273704 100

Summer 57857 (694284 56.65 17697 21236.4 17.33 26577 31892.4 26.02 102131 122557.2 100

Total 213939 256726.8 55.83 71015 85218 18.53 98254 117904.8 25.64 383208 459849.6 100

Health status was determined at the last milk recording before dry-off: healthy (<200000 SCC/
mL), subclinical mastitis (200000-400000 SCC/mL.), and clinical mastitis (>400000 SCC/mL).

Amounts were calculated as number of treated cows X 1.2 g cephapirin per cow.

The analysis of both breeds indicated that season had a clear effect on the distribution
of health categories and the corresponding amount of simulated antibiotic use. In
both populations, the highest total quantities of cephapirin were observed in the
warmer part of the year (spring and summer), whereas the lowest were estimated for
winter. Overall, the proportion of healthy cows was slightly higher in the Simmental
breed (55.83%) than in Holstein (55.34%), while the proportions of subclinical and
clinical mastitis showed similar seasonal patterns.

The estimated economic value of the intramammary administration of cephapirin
(Cefa-Safe) at dry-off in Holstein cows is presented in Figure 1. The total simulated
value across all seasons amounted to €7849421.24, with the highest seasonal value
recorded in summer (€2318727.78) and the lowest in winter (€1659596.00). The shate
of healthy cows in the total value was consistently the highest across all seasons,
ranging from 53.0% (autumn) to 57.8% (spring), while subclinical and clinical mastitis
together accounted for 42—47% of the total cost. The greatest seasonal reduction in
value compared with autumn was observed in winter, reflecting the lower mastitis
prevalence during that period.
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Economic value of cephapirin at dry-off by season (Holstein breed)
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Figure 1. Economic value of cephapirin at dry-off by season (Holstein breed)

For the Simmental breed, the results presented in Figure 2 indicate a total estimated
economic value of €9,781,000.99, which is approximately 25% higher than that of
Holstein cows. The highest seasonal value was determined in spring (€2,709,168.41)
and the lowest in winter (€2,134,674.22). Healthy cows accounted for the dominant
share of the total value, ranging from 52.6% (autumn) to 59.2% (spring), while clinical
mastitis contributed about 26% and subclinical mastitis about 18% of the cost. The
seasonal distribution of the economic value followed the patterns of udder health
structure, with higher totals observed during the warmer part of the year.

Economic value of cephapirin at dry-off by season (Simmental breed)
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Figure 2. Economic value of cephapirin at dry-off by season (Simmental breed)
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A comparison of the two breeds shows that in both populations, the highest simulated
antibiotic costs were estimated in spring and summer, reflecting seasonal differences in
udder health status. Holstein cows had a lower total economic value due to the smaller
population size, but exhibited seasonal trends similar to those observed in Simmental
cows. The obtained results confirm that seasonal fluctuations in udder health status
significantly influence the economic outcome of dry cow therapy, further emphasizing
the importance of rational and selective antibiotic use during the warmer months.

The estimated seasonal environmental emission of cephapirin (Cefa-Safe) and the
corresponding risk quotients (RQ) are presented in Table 3. In the Holstein breed,
the total emission was 221,422.32 g, with the highest seasonal value estimated for the
summer period (65,408.40 g) and the lowest for winter (46,815.12 g). The predicted
environmental concentrations (PEC) ranged from 46.82 ug/L in winter to 65.41
ug/L in summer, with a constant PNEC = 0.05 ng/L, resulting in risk quotients (RQ)
between 936.30 and 1,308.17.

Table 3. Estimated environmental emission of cephapirin (Cefa-Safe) and associated risk
quotient (RQ) by season in Holstein cows

Season Emission (g) PEC (pg/L) PNEC (pg/L) RQ (PEC/PNEC)
Autumn 54310.32 54.31 0.05 1086.21
Winter 46815.12 46.82 0.05 936.30
Spring 54888.48 54.89 0.05 1097.77
Summer 65408.40 65.41 0.05 1308.17
Total 221422.32 221.42 0.05 4428.45

Emission, PEC and RQ were calculated as described in Materials and Methods..

For the Simmental breed, the results presented in Table 4 indicate a total emission of
275,909.76 g, which is approximately 25% higher than in Holstein cows. The highest
emission was recorded in spring (76,422.24 ¢) and the lowest in winter (60,216.48 g).
The predicted environmental concentrations (PEC) ranged from 60.22 pg/L to 76.42
ug/L, while the calculated risk quotients (RQ) varied between 1,204.33 and 1,528.44.

In both breeds, the highest emissions and RQ) values were observed during the warmer
seasons (spring and summer), corresponding to the greater total amount of simulated
antibiotic use. RQ values exceeding 1000 across all seasons indicate a significant
potential for environmental risk under the BDCT model.
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Table 4. Estimated environmental emission of cephapirin (Cefa-Safe) and associated risk
quotient (RQ) by season in Simmental cows

Season Emission (g) PEC (pg/L) PNEC (ng/L) RQ (PEC/PNEC)
Autumn 65736.72 65.74 0.05 1314.73
Winter 60216.48 60.22 0.05 1204.33
Spring 76422.24 76.42 0.05 1528.44
Summer 73534.32 73.53 0.05 1470.69
Total 275909.76 275.91 0.05 5518.20

Emission, PEC and RQ were calculated as described in Materials and Methods.

DISCUSSION

The obtained results confirm pronounced seasonal differences in simulated
cephapirin usage in dry cow therapy, with higher values during the warmer part
of the year. Such a pattern is consistent with findings on the impact of heat stress
and microclimatic fluctuations on increased somatic cell count (SCC) and reduced
udder resistance [20,23,32]. The seasonal correlation between higher temperatures
and increased mastitis prevalence has been confirmed in several studies [21,40,41],
indicating that physiological stress and environmental conditions jointly elevate the
risk of intramammary infections. This may explain the higher simulated cephapirin
use in spring and summer, particularly in the Simmental breed.

Cephapirin, a first-generation cephalosporin, exhibits high efficacy against the most
important mastitis pathogens, including Staphylococcus aurens and Streptococcus uberis
[42]. Stockler et al. [7] demonstrated that, following intramammary administration,
cephapirin is rapidly metabolized to desacetyl-cephapirin, which retains antibacterial
activity and maintains concentrations above the minimum inhibitory concentration
(MIC) for an extended period. Constable and Morin [39] reported that the MIC
range for cephapitin against the main mastitis pathogens is 0.12-0.5 pg/mlL, while
Cortinhas et al. [38] emphasized that different cephalosporin metabolites may vary
in antimicrobial efficacy, which is relevant for evaluating therapeutic outcomes and
resistance control. These data confirm the pharmacological potential of cephapirin in
treating intramammary infections but also highlight the need for prudent indication
and targeted application to prevent unnecessary use.

The economic assessment results indicate that seasonal changes in herd health
structure directly influence the costs of dry cow therapy. The highest simulated costs
were observed in spring and summer, whereas winter values were the lowest. Vissio et
al. [17] reported that rational treatment planning, considering udder health structure
and mastitis prevalence, can reduce costs without negatively affecting udder health.
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Similarly, Kovacevi¢ et al. [43] reported substantial cost differences among mastitis
treatment protocols, emphasizing the potential for optimizing antibiotic expenditure.

Navaei et al. [18] confirmed that selective dry cow therapy (SDCT) significantly
reduces both antibiotic usage and treatment costs compared to a non-selective
(blanket) approach. In addition to the economic benefits, Kovacevi¢ et al. [44]
reported that higher antibiotic use intensity is directly associated with the emergence
of antimicrobial resistance in dairy herds. These complementary findings support the
interpretation that seasonal surveillance of infection prevalence can serve as a valuable
tool in strategic antibiotic management and the implementation of selective treatment
protocols.

Estimated risk quotient (RQ) values exceeding 1,000 across all seasons indicate a
potentially high environmental risk associated with cephapirin usage. According to
Berendsen et al. [27] and Thiele-Bruhn [28], a significant proportion of administered
antibiotics can be excreted in active form via urine and feces, reaching soil and aquatic
ecosystems. Robles-Jimenez et al. [45] demonstrated that the presence of antibiotics
in soil and manure can alter the microbial community composition and promote the
spread of antimicrobial resistance genes. Bengtsson-Palme and Larsson [10] and Tell
et al. [31] proposed a PNEC value of 0.05 ng/L as a threshold below which the risk
of resistance selection is minimal. In the present model, all estimated environmental
concentrations (PEC) exceeded this threshold, indicating a potential environmental
hazard in the event of widespread antibiotic use during the dry cow period. Ribeiro et
al. [29] and Ribeiro et al. [30] further reported that cephalosporin degradation products,
including cephapirin metabolites, may exhibit greater persistence and higher ecotoxicity
than the parent compound, particularly in aquatic environments. Similar findings were
reported by Cvetni¢ et al. [11], who highlighted the persistence and environmental
dissemination of mastitis pathogens and their adaptation to antimicrobial residues.

Seasonal variability thus affects all three dimensions — biological, economic, and
environmental. Gantner et al. [20], and Weber et al. [32] demonstrated that heat
stress increases somatic cell count (SCC) and compromises udder health, whereas
Vissio et al. [17] and Navaei et al. [18] confirmed that rational treatment planning
can significantly reduce antibiotic consumption. Studies by Weber et al. [8], Rowe et
al. |9], McCubbin et al. [13], and Pavesi et al. [14] have shown that a selective dry
cow therapy (SDCT) approach enables a reduction in antibiotic use without impairing
udder health, thereby simultaneously mitigating economic and environmental risks. In
addition, alternative non-antibiotic approaches such as phytotherapy, nanotechnology,
and bacteriophage applications have been increasingly explored as sustainable adjuncts
to selective therapy [46,47].

The results of this analysis, based on simulation models derived from real HAPIH
data, confirm the importance of seasonal assessments in developing sustainable udder
health management strategies and in reducing overall potential antibiotic usage in dairy
production systems.
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CONCLUSION

The results of the analysis indicate a clear seasonal relationship between udder health
status, simulated cephapirin usage, and the estimated environmental risk. During spring
and summer, when heat stress and microclimatic conditions favor a higher mastitis
prevalence, the total amount of antibiotic used and the corresponding economic and
ecotoxicological indicators increase. In the colder months, characterized by a lower
incidence of intramammary infections, the overall need for antimicrobial therapy is
reduced, confirming the importance of adopting a seasonally adjusted approach in
planning dry cow therapy.

The obtained risk quotients (RQ) exceeding 1,000 in all seasons indicate a high
potential for environmental risk in the event of widespread cephapirin use under
blanket dry cow therapy (BDCT). These results therefore support the transition to
selective strategies, which have been confirmed in the literature as equally effective
in maintaining udder health, while significantly reducing antibiotic consumption and
minimizing environmental impact.

The seasonal assessment thus represents an important step towards a more precise,
sustainable, and scientifically grounded management of dry cow therapy in dairy
production systems. The proposed modelling approach contributes to evidence-based
decision-making and highlights the importance of seasonally adapted and selective
antimicrobial strategies for reducing potential antibiotic use in sustainable dairy
production systems.
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SEZONSKA VARIJABILNOST SIMULIRANE PRIMENE
CEFAPIRINA U PERIODU ZASUSEN]JA I PRATECI
EKOLOSKI I EKONOMSKI EFEKTI KOD HOLSTAJN I
SIMENTALSKIH KRAVA

Boris LJUBOJEVIC, Marko SAMARDZIJA, Zvonimir STEINER,
Maja GREGIC, Nino MACESIC, Vesna GANTNER

Cilj ovog istrazivanja bio je da se proceni potencijal za smanjenje upotrebe antibioti-
ka tokom zasuSenja mle¢nih krava i povezani uticaji na zivotnu sredinu, simulacijom
potencijalne primene cefapirina (Cefa-Safe) u zavisnosti od sezone kontrole mle¢nosti
i zdravstvenog statusa vimena populacije mlecnih krava u Hrvatskoj. Za analizu su ko-
riséeni zvanicni podaci kontrole mle¢nosti Hrvatske agencije za poljoprivredu i hranu
(HAPIH) prikupljeni u periodu od 2013. do 2022. godine. Na osnovu ovih podataka,
krave su klasifikovane prema zdravstvenom statusu vimena: zdrave (<200000 éelija/
mL), subklinicki mastitis (200000—400000 ¢celija/mL) i klinicki mastitis (>400000 ce-
lija/mL).

Na osnovu ovih udela simulirani su ukupna koli¢ina cefapirina, njegova ekonomska
vrednost i potencijalna emisija u zivotnu sredinu u okviru standardnog pristupa ne-
selektivne terapije u zasusenju (BDCT). Analiza je sprovedena po sezonama (prolece,
leto, jesen, zima). Najveca procenjena upotreba antibiotika i emisije zabelezene su to-
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kom leta kod holstajn krava i tokom prole¢a kod simentalskih krava, dok su najnize
vrednosti utvrdene zimi kod obe rase.

Izracunati koeficijenti rizika (RQ = PEC/PNEC) premasili su granicnu vrednost RQ
> 1 u svim sezonama, $to ukazuje na postojan ekoloski rizik. Ekonomske procene
pratile su isti obrazac, sa najve¢im troskovima u toplijem delu godine.

Rezultati potvrduju da sezonske varijacije uticu na zdravstveni status vimena, a time i
na koli¢inu antibiotika koja je potencijalno potrebna tokom perioda zasusenja. Pred-
loZeni model omogucava kvantitativhu procenu potencijala za smanjenje upotrebe
antibiotika i pruza nauc¢nu osnovu za prelazak sa standardne na selektivnu terapiju u
zasusenju (SDCT) u okviru odrzive proizvodnje mleka.
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