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ABSTRACT

The decision on whether to treat cows’ subclinical udder infections or to ignore it is not straightforward as
antibiotic treatment of animals that are not at risk should be justified with respect to the cost of treatment and
milk loss. Data regarding 152 dairy cows was used to evaluate the economics of mastitis-control according
to five categories: a) No intervention; b) Antibiotic treatment; ¢) Drying off quarter/s; d) Drying-off the
whole udder and e) Culling. The data was analyzed according to parity, bacteria, time in lactation at infection
recording, treatment, time elapsed between infection and treatment and somatic cell count at treatment.
Cure of first lactation cows was significantly higher than that of cows at their 2" and 3" onward lactations
and depended on the bacteria causing the infection. It was higher in cows infected with coagulase negative
staphylococci than with various types of Streptococci, and lowest in cows previously infected with Escherichia
coli. The effect of day of treatment after onset of the infection was significant. It was also demonstrated that
use of casein hydrolysate (a drug in development that can dry-off the inflamed quarter with modest reduction
in overall milk yield by avoiding the problem of withholding milk), eliminates the need to use antibiotics and
the cost of treatment becomes highly economical. In conclusion, antibiotic treatment is unavoidably associated
with milk waste; thus, when the alternative is no intervention it is the preferable option. In cases where the

infected gland produces low quality milk with somatic cell count ~1,000x10° cells/mL milk, drying-off the

gland by using a drug such as casein hydrolysate is the preferable option.
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INTRODUCTION

Mastitis is one of the most important factors that imposes
economic burden on dairy farms worldwide. It is estimated
that mastitis infections (clinical and subclinical) affects ~30%
of dairy cattle and cost the EU dairy industry about €1.55
billion in 2005 (1, 2, 3) and up to $2 billion in the USA (4).
Cost of mastitis treatment drives modern dairy farmers to
exert continuous efforts for its reduction, which is achieved
by constant improvement of genetic selection, nutrition and
herd management. However, despite the tremendous efforts
to solve the problem of mastitis the number of new udder

infections as well as the increase of chronic cases of mastitis
remains very high. Nevertheless, changes do occur in the
bacteria involved in mastitis reduction in cases caused by
Streptococcus agalactiae or Staphylococcus aureus accompanied
by a steady or increased infection by other bacterial species,
mainly coagulase negative staphylococci (CNS) (5, 6).

In general, antibiotics are used during lactation to cure
clinical forms of infections when the animal is at risk and
therefore intervention is required (7, 8). On the farm level, the
time and type of intervention depends on the farm manager
and the veterinarian. Frequently, antibiotics are administered
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before identification of the cause of infection. The economic
losses from clinical mastitis are related to direct cost of drug,
milk withdrawal and increased culling and death (9, 10, 11).
Moreover, intramammary infections (IMI) with bacteria such
as Escherichia coli can lead to negative long lasting effects on the
quantity and mainly the quality of the gland’s milk after the
bacteria are eradicated. Such an effect might persist for months
and in some cases for the entire animal’s life and has been
termed “udders post infected by E. co/i” (P1Ec) (12,13, 14).

Subclinical (SC) infections result in decreased milk yield,
reduction in fertility, deterioration of milk quality and in-
creased risk of culling (3,15, 16), especially owing to its wide
prevalence, which may reach about 20 to 40% of the udders
in some herds (1, 17). Many of the cows with chronic SC
infection are not diagnosed because there are no recognizable
symptoms and the milk appears normal. As a consequence,
in most countries the treatment of SC mastitis is performed
during the dry-off period for eliminating prevailing infections
and preventing new ones (7) by using broad spectrum anti-
biotics that cover mainly Gram positive bacteria (18, 19, 20).

'The decision as whether to treat the cows or to ignore the
infection is not simple: antibiotic treatment of cows that are
not at risk as in the case of SC mastitis, needs to be justified
with respect to the cost of medication and milk loss (21-
23). Moreover, the global rise of antimicrobial resistance of
bacteria, combined with the decreasing number of innovative
antibacterial agents has led to the need of new thinking for
using antibiotics (24-27). One alternative of coping with SC
infection when the quality (such as somatic cell count - SCC)
of the gland’s milk does not meet the criteria for acceptance
by dairy plants is to dry-oft the gland, while continuing
milking the other glands. However, conventional procedures
to attain this goal by surgical or chemical means, imposes
irreversible damage to the glands and are problematic from
the animal welfare point of view. Recent studies showed that
treating glands by infusion of casein hydrolysate (CNH) was
effective in drying-oft milk secretion in the treated glands
(28-32).'This procedure imitates the process induced during
mammary gland involution in an accelerated mode. Infusion
of CNH into the gland immediately improved milk quality
by forcefully activating the glandular innate immune system
and was also reflected by high cure of up to 90% of the glands
and reversion of the gland to full activity in the subsequent
lactation (28, 30, 33, 34).

A side effect of modernization is an increase in herd

size to hundreds and even thousands of cows (35, 36). One
outcome of this trend is the development of a concept that
cow herd management and health control should be focused
on the herd level (37) rather than on the individual cow, as
practiced in traditional dairy farming. On the same line of
conceptual thinking is the prevailing use of blanket antibiotic
treatment in many countries (i.e., treating all the cows in the
herd) upon drying-off the cows at the end of lactation rather
than selectively treating only infected glands.

Routine monthly milk recording, which includes SCC is
a practical procedure in dairy farms in many countries and
this information can serve as the basis for treatment decisions
(21, 23). However, the elapsed time between two such tests
results in delayed acquisition of the relevant information for
a decision (29). Modern dairy farms are characterized by
high levels of computerized data acquisition, which provide
on-line information on cows’ milk yield, milk composition
and body weight, and input on cows” behavior such as step
count, lying duration and rumination, all of which could help
farmers to reach helpful decisions on how to encounter daily
problems on the farm. Thus, paradoxically — or apparently so
at first glance — the prevalence of on-line computerized data
enables modern farmers to reach decisions on individual cows
even among large herds (38). On-line computerized milking
systems which provide measures of changes in milk yield and
conductivity and more, can help in the identification of cows
with udder infections soon after the occurrence of the infec-
tion (39, 40). Thus, in addition to the identification of visible
clinical mastitis, the system can provide valuable information
on new infections that are not visible to the farmer close to
its occurrence, which could help in shortening the elapsed
time until treatment.

In earlier studies efforts were made to exploit the on-line
data to provide dairy farm managers with the most optimal
decision on how to treat mastitis, where the major principles
of treatments consideration were treatment effectiveness and
success (29,41). One important element in deriving optimal
treatment strategy is the treatments’ effect on economic output
of the farm. Such information is difficult to obtain in conven-
tional farms because of lack of alternatives for comparison.

In light of the above, the present study was carried out
at the research dairy farm of the Agricultural Research
Organization, which allowed testing conditions that were
too complicated to be justified when studied in a commercial
herd. The treatment options considered in this study were: no
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intervention, antibiotic treatment, drying-oft milk secretion
from an infected gland, drying-oft the whole udder or culling.
This information was used to calculate the economic effects
of treatments of SC mastitis during the lactation. Based on
the information, we derived a set of simple equations, which
enable choosing the most optimal treatments in terms of
maximizing the economic benefit for a given dairy farm.

MATERIALS AND METHODS

Study protocol

All treatment protocols were approved by the Institutional
Animal Care Committee of the Agricultural Research
Organization, which is the legitimate body for such autho-
rizations in Israel.

The study was carried out in a dairy herd of 220 lac-
tating Israeli-Holstein cows, at the Agricultural Research
Organization, the Volcani Center. The dairy parlor was
equipped with an on-line computerized AfiFarm Herd
Management data acquisition system that included the
Afillab milk analyzer (Afimilk, Afikim, Israel), which pro-
vides on-line data on milk gross composition (fat, protein and
lactose) and milk conductivity (http://www.afimilk.com). The
cows were milked thrice daily and the average milk yield in
this farm throughout 2008-2013 was ~11,500 L during 305
days of lactation. Food was offered a4 /i6 in mangers located
in the sheds. Routine monthly milk yield and SCC were
recorded by the Israeli Cattle Breeders Association. During
the study period the monthly average bulk tank SCC varied
between 160x10° and 245x10° cells/mL.

Clinical udder infections were treated with antibiotics ac-
cording to the herd veterinarian’s decision, where most of the
cases were treated before the causative agent was diagnosed.
Reports on daily cow’s performance and behavior (conductiv-
ity, milk yield and animal behavior) were automatically re-
corded by the computerized AfiFarm system and the monthly
routine milk recording (Israel Cattle Breeding Association)
served as the basis for identification of cows suspected to be
SC infected. Milk from each quarter was aseptically sampled
from cows with SCC >200x10° cells/mL and the milk
samples were analyzed for bacteriology, California mastitis
test and SCC (42). If a bacterium was isolated accompanied
with SCC >200x10° cells/mL, an antimicrobial susceptibility
test was performed in accordance with NCCLS guidelines
(43) with commercially available disks — Dispens-O-Disc

(Susceptibility Test System, Difco) or BBL Sensi-Disc
Antimicrobial Susceptibility Test Discs (Becton Dickinson,
MD, USA), according to the manufacturer’s instructions.
The plates were incubated at 30°C for methicillin sensitivity
(5 mg/disk), and at 37°C for sensitivity for other antibiot-
ics: Penicillin G (10 units/disk), Erythromycin (15 mg/
disk), Cephalothin (30 mg/disk), Neomycin (30 mg/disk),
trimethoprim-sulfamethoxazol (1.25-23.75 mg/disk). The
results were interpreted in terms of susceptibility or resistance
according to the manufacturers’ recommendations.

The above information was used to assign cows to
treatments by applying the treatment decision scheme for
achieving optimal treatment of Leitner ez al (29). Cows were
designated into 5 groups: 1) no intervention, 2) antibiotic
treatment, 3) drying-off milk secretion from an infected
gland, 4) drying-off the whole udder and 5) culling, which
was done upon decision of the dairy herd manager and the
clinical veterinarian and the availability of cows to be treated
(cows involved in experiments).

Treatment of subclinical infection

In the case where the choice was antibiotic treatment, the
following procedures were applied: The cows were infused
with a tube of Nafpenzal MC (Intervet, Boxmeer, The
Netherlands), composed of 180 mg Penicillin G (300,000
IU), 100 mg Dihydrostreptomycin, 100 mg Nafcillin) or
Nafpenzal DC (300 mg Procaine benzylpenicillin (300,000
IU), 100 mg Dihydrostreptomycin, 100 mg Nafcillin). The
antibiotic was administered daily for 3 days to all quarters,
both infected and uninfected, together with intramuscularly
injection of 50 mL Benzylpenicillin procaine (30 PEN)
and GENTAJECT (ABIC Biological Laboratories, Teva
Ltd., Israel). COBACTAN™ (Intervet, Inernational B.V.
Boxmeer, The Netherlands) was used only in cases of Strep.
Uberis infection. Treatments were carried out after the mid-
day milking and the treated cows were not milked at the
evening milking. The milk was discarded for 7-10 days in
accordance with the instructions of Delvotest (DSM Food
Specialties, Delft, The Netherlands) and was then tested daily
for antibiotic residues until complete disappearance of bacte-
rial growth inhibition. Cure was defined as the disappearance
of the bacteria and decline of SCC to <150x10° cells/mL.
Milk was sampled from the treated quarters and was tested
monthly during the first 100 days following treatment.
Cows treated with CNH prepared under Good
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Laboratory Practice conditions received one or two infu-
sions of 10 mL of ~7 mg/mL peptide concentrate into the
infected quarter at midday milking and were not milked in

the evening (28).

Statistical analysis

A multivariate model was designed with a logistic model state-
ment using the GLIMMIX procedure of SAS (44). The results
of this procedure served as the dependent variable. Cure per
treatment was calculated as the number of cases cured divided
by the number of total treatments. The entire data set (n = 152
treatments) was analyzed, with the general form:

Cure = Exp.j-1,2, + Parityi-12,3 + Bacteriai123
+ day_infa-123 (I) + day_t (T)o-1,23 + Period (I-T)
p=123 + LSCC'lq:ng + Paritykzlyz,g X LSCCiq:ng + error

where: Exp.j-12 = two periodsof the study,
Parityi-123 = 1%, 2™ or 3 and more lactations,
Bacteriai-123 = causing agents Streptococcus, PIEc or
CNS, day_infi-153 (I) = estimated day of infection accord-
ing to high SCC > 200x10° cells/mL (divided into three
sub-groups:parturition, 1-50, 51-100 d, >100 d), day (t)
(T)o-1,23 = days in milk (DIM) at time of treatment (di-
vided in to three sub-groups: <50, 51-100, >100), Period (I-T)
p-12,3 = difference between estimated day of infection and
treatment (divided into three sub-groups: <50, 51-100, >100,
LSCCig-1,5 = Log SCC level at day of infection (divided in
to three sub-groups: <300,301-1,000, >1,000x10° cells/mL.

Data are presented as mean percentage of success.

Cost of handling SC mastitis during lactation
according to treatment choice

The treatment cost of a SC infected cow may be carried out
by summing several variables, as follows: 1) Cost of treatment
of the cow; 2) The cow value; and 3) The expected recovery
of the cow. Calculation of the cost of treatment (CT) per
cow includes:

CT=a+b+c(1)

where: CT - cost of treatment; a - cost of medication;
b - cost of veterinary service; ¢ - cost of the milk discarded
because of antibiotic residues in milk (kg/d x d x milk price).

The cow value (CV) ($US) was integrated in the equation
according to the following categories:

CV=1[a(1,2,3) x B(1,2,3) xv(1,2,3)] + 6(1,2) (2)

where: a (1,2, 3) = An estimation of the relative value of
the cows according to parity. A value of 1 was assigned for the

first parity, 0.8 for the 2" parity and 0.5 for 23.$ (1, 2,3) =
estimation of the relative value of the cows according to stage
of lactation. Duration of lactation was fixed to 305 days and
was used to calculate the time from treatment to the end of
the lactation. Accordingly, a value of 1 was assigned to cows
treated during the first 100 days in lactation, 0.8 for those
treated between 100 and 200 days DIM and 0.5 for those
treated >200 DIM. y (1, 2, 3) = the net income from milk
was calculated as the average daily milk yield during 10 days
before treatment multiplied by 0.1.5 (1, 2) = the net income
from a pregnant cow. If a cows was pregnant (>45 days in
DIM) it contributed $100 to the value of the cow (CV).

Expected recovery of the cow (ER):

ER = CT x {100/[¢ (1,2,3) + %(1,2) + n(1,2)/3]} (3)

where: € (1, 2, 3) — Cure according to type of bacteria,
calculated as 60% cure for CNS, 50% for Streptococci and
20% for PIEc; y (1, 2) - is the cure during periods (I-T),
with 50% cure for treatment within 50 days from infection,
30% for 50-100 d and 20% for >100 days; p (1, 2) is the
cure according to SCCi, 50% cure for <300x10° and 30% for
>300x10° cells/mL.

By subtracting equations 2 & 3 we obtain the treatment
feasibility (TF):

TF=CV-ER4)

The value TF could be compared with the alternative
options: no intervention, drying-oft milk secretion of an
infected gland, or culling.

According to the literature, cows with chronic subclinical
mastitis exhibit mild inflammation (SCC <400x10° cells/
mL milk) produce ~5% less milk with low influence on the
bulk milk tank SCC (BMTSCC). Thus, no intervention can
be calculated as 5% of the annual milk yield x milk price,
i.e., for a cow producing 10,000 kg/305 days means a loss
of 500 kg milk.

RESULTS

No significant differences between the parameters analyzed
in the 2 periods of the experiment (2007-2009 and 2012-
2014) were found; therefore, the report covers the average
of all data grouped together. First lactation cows had a
significant higher cure (P = 0.003) than 2" lactation cows,
while 3 and higher lactation cows were in between (66.22%,
38.46% and 48.72%, respectively; Table 1). The main bacteria
involved in the cases of SC mastitis were: various strains of

CNS, mainly Staphylococcus chronograms (58.9%), Streptococci,
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mainly Strep. Dysgalactiae (52.5%) and PIEc (30%). Cows
identified as PIEc were treated 30-40 days after the infection,
some of them with no isolation of the bacteria at that time.
The effect of infection timing within lactation on cure was
significant (P<0.05): When treatment took place up to 50
days postpartum the cure was ~70%, while when treatment
took place between 51-100 days, cure declined to 60% and
to ~45% if the cows were >100 days into lactation. The effect
of the time elapsed between estimated day of infection and
treatment (I-T) was significant (P<0.05): When treatment
took place up to 50 days from infection, cure was ~65%.
When treatment took place between 51-100 days from infec-
tion, cure declined to 51%, and was ~41% if the cows were
treated >100 days after infection. The effect of SCC at time of
treatment was significant (P<0.05). When cows were treated
while having up to 300x10° cells/mL, cure was ~68% and
with SCC >300x10° cells/mL cure was ~44% cure (Table 2).

The process of drying-off a single gland with CNH was

applied to 27 cows, some of which were treated earlier with

Table 1. Percent cure according to the major variables tested.

Variable Level N*'  Cure(%) Significance?

Parity 1 4 6622 A
2 39 38.46 B

3+ 39 48.72 AB

Bacteria PIEc 20 30.00 B
CNS 73 58.90 A

Streptococci 59 52.54 A

Day inf (I) (d)® 1 80 53.75 A
2-100 36 61.11 A

>100 36 50.00 A

Day_t (T)(d)* 0-50 27 70.37 A
51-100 4) 59.52 AB

>100 83 46.99 B

Period (I-T) (d)° 0-50 66 65.15 A
51-100 41 51.22 AB

>100 44 40.91 B

LSCCi® 0-300 28 67.86 A
301-1,000 58 44.83 B

>1,000 65 46.92 B

IN* - number of cows

% A different letter within a variable denotes significant difference at
P<0.05 or lower.

3 Day_inf (I) = day of estimate infection according to high SCC

* Day_t (T) = days in milk at time of treatment

3 Period (I-T) = difference between estimated day of infection
andtreatment

¢ LSCCi = log SCC level at day of infection

antibiotics with treatment failure. The bacteria involved in the
infected glands were mainly Strep. uberis and PIEc. At the
time of treatment, cows had one infected gland with SCC
>10¢ cells/mL for at least 3 months or a “destroyed” gland
with yellowish liquid secretion (not milk). The treated glands
were not milked post treatment and involution occurred
within 1-10 days after visual disappearance of pressure, swell-
ing and pain. Drying off the infected glands and discarding
its milk were reflected in an overall reduction of SCC to
<200x10°* cells/mL. During 30 days post-treatment, milk
yield of the remaining three uninfected quarters decreased
on the average by ~8%. High yielding cows, which were close
to parturition, had the highest decrease in milk yield whereas
in cows producing ~30 kg/d, almost no change in milk yield
was recorded later in lactation. The cows treated with CNH
had proceeded into their next lactation, all delivered healthy
calves and they returned to ~85% functionality (~100% if
the initially destroyed glands discounted) with no bacterial
isolation in the subsequent lactation.

Table 2. Calculation of the economic cost of treating subclinical

mastitis during lactation for examples reflecting common situations

in modern dairy farms, according to the equations presented in the
Material and Methods section.

Example

1 2 3 4 5
Lactation 1 1 2 2 3 3
DIM 40 120 40 120 40 40
Milk yield (kg/d) 32 30 55 47 55 55
I-T (d)! 40 70 40 70 40 40
Bacteria Strep.  CNS  Strep.  CNS  Strep.  PIEc
SCC (x10%) 1,000 270 1,000 270 270 1,000
Pregnancy No Yes No Yes No No
CV ($US) 2 2,732 2818 2,795 2,842 2,732 2,709
ER ($US) 3 594 462 894 733 917 968
TF ($US) * 2138 2357 1902 2109 1815 1,741
No intervention ($US) - 2,536 - 2,260 2,427 -
TF - No -179 -451  -612
Drying-off gland * 2,881 2,344 2,257
TF - dry-off -143 -442 -517

'I-T = (I) estimated day of infection - (T) time of treatment

2 CV (cow value) - An estimation of the relative value of the cows
according to parity, stage of lactation, the net income from milk, the net
income from the cow being pregnant

3 ER (expected recovery) - CT (cost of treatment; medication, veterinary
service, milk discarded) “ Cure according to type of bacteria, periods (I-T), SCC
*TF (treatment feasibility) - TF = CV - ER

> Dry off gland with casein hydrolyzate (CNH)
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The above-described information served for inserting
numerical values into equations 1 to 4, which were used for
calculating of the economic cost of treating SC mastitis dur-
ing lactation (Table 2). According to the output from these
equations, the main factor which affected treatment feasi-
bility appeared to be the milk wasted during the antibiotic
treatment, which in-turn depended on the time required for
milk withdrawal owing to safety considerations.

DISCUSSION

Accurate evaluation of the economic impacts of mastitis and
cost of mastitis treatment has critical effects on the profit-
ability of dairy farms (11,45, 46). In the present study, simple
equations based on the monthly routine milk recordings and
on-line outputs available in modern dairy farms were derived,
which could help farmers to attain an optimal solution on
how to cope with cases of SC mastitis in their farms.

Milk quality is the key for high quality dairy products.
The industry controls milk quality by imposing regulations
for milk acceptance at the dairy plant level, such as bacte-
rial count and BMTSCC. As a result, milk from clinically
infected udders should not be milked into the bulk milk tank.
On the other hand, milk of SC infected udders could be
added into the bulk milk tank as long as the bacteria that
caused the infection are not hazardous to humans through
milk consumption and the quality of the milk is acceptable
according to the regulations.

On the farm level, in most instances SC mastitis cases are
chronic and can persist through the entire lactation period
until the dry-off period between lactations, which might
result in lowered milk yield (47) and with negative effects on
reproduction (15). Thus, the decisions for non-intervention,
to treat infected udders with antibiotics or to dry-off infected
quarters in SC-infected cows have economic implications. In
the case of no treatment, the economic loss which relates to
SC cases consists of a decrease in milk yield of ~5% through a
lactation (11,000 - 550 = 10,450 kg/milk, 305 days), increase
in the number of inseminations (~20%) and increase in extra
open days (~15%) (15). Additionally, SC IMI could result in
lower milk prices due to increased SCC, especially in coun-
tries with penalties for high SCC. Antibiotic treatments have
a direct cost, which comprise mainly of wasted milk during
the antibiotic clearing from the glands and the cost of the
veterinarian visit, laboratory diagnostics and medication.
The success of the antibiotic treatment depends on bacterial

species, parity and time elapsed from infection, as well as
availability of appropriate medications. Accordingly, our data
suggest that antibiotic treatment should be used only for
treating high-value cows, such as first lactation (replacement
of first year cows with heifers is particularly costly because
the cows do not cover their rearing expenses). Of note, treat-
ment of the 2 lactation cows had the lowest success (~14%
cure). It is suggested that these cows are the most sensitive
to infections as they are not yet fully mature, but already
reached increased milk production over the first lactation of
an ~15-20% compared with cows at first lactation.

The timing of detecting SC infection is complicated
and many of the cows are recognized as infected only at the
routine monthly milk test. The importance of identifying
cows with SC infection as close as possible after the bacteria
entered the gland is a clear output of this study and it is
consistent with previous reports (21, 22, 23). On-line com-
puterized data, particularly those related to milk yield, SCC
and conductivity, is available in many modern farms. Our
data showed that such information can help in identifying
cows close to the onset of the infection (unpublished data).

The results also suggest that if the medication is not high-
ly successful in eradicating the bacteria, then the overall cost
of treatment might be even higher, which is consistent with
the conclusions of other researchers (1,48). In 51 large dairy
herds in WI, USA, where clinical mastitic cows were treated,
~35% of the cultures were negative for bacterial presence and
in 17% antibiotic was administered without evidence of cure
(7). In Finland, ~20-50% spontaneous cure of SC mastitis
was found, which might actually be “false cures” (23, 49).
Based on the above described results and present results, it
can be concluded that diagnosing the bacteria that causes
infection and its sensitivity to available medications is an
essential step in fighting mastitis. Ignoring this step can lead
to failing in curing the cow and in addition, it leads to extra
expenses due to unneeded withholding of milk.

Drying-off a gland in cases where it produces low qual-
ity milk with SCC ~1,000x10* cells/mL is very important
because it affects the overall cow milk yield and reproductive
performance and because it may subject the milk to poorer
categorization and pricing by dairy plants that collect the
farm milk. However, the alternative is treatment with anti-
biotics and according to the present results, the cost in such
case is even higher, as presented in the example in Table 2.

It seems that only new drugs such as CNH, where one
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or more glands of a cow can be treated during milking and
with minimal milk loss during the treatment (no withholding
time) could be the solution to this problem. This aspect was
demonstrated in an experiment on the farm level. When
CNH was used to dry-oft udders, many glands returned to
full functionality with high cure of existing infections and
even with increased milk production in the following lacta-
tion (28). The physiological basis for those effects and for
the immediate improvement of milk quality are related to
forceful activation of the glandular innate immune system, an
effect that was reflected in high cure rates of up to 90% (14,
31) with reversion of glands to full activity in the subsequent
lactation (28, 30, 33, 34). Moreover, in many cases, reduction
in milk yield in the existing lactation is minor, most likely
due to compensation of milk production by the other glands,
consistent with previous findings (50, 51).

CONCLUSIONS

An effort was made to provide farmers with a tool for making
decisions in handling subclinical mastitis in a large dairy herd,
based on data available from the herd management system
and the economic value of the cow and with the associated
expenses of the treatments. Our data clearly demonstrated
that the cost of discarding milk during antibiotic treatment,
the most conventional and frequently suggested procedure by
veterinarians, is more costly than no intervention. The study
also highlighted the importance of developing “green” alter-
native medications for treating mastitis, which will eliminate
the need to discard milk following the treatment.

Overall, the combination of the equations reported here
with the scheme reported before and verified once again here,
allows a farm manager in a given farm to reach the best
treatment decisions for treating cases of SC mastitis in terms
of cure (or improved milk quality) and cost of treatment. The
methodology is simple and flexible and can be adapted to
various situations by modifying the constants of the equations
to the relevant situation.
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