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Abstract

Mastitis is one of the most devastating diseases of dairy cattle and most of the dairy farmers have to face
this problem as a constant challenge. Despite intensive research and implementation of various mastitis
control strategies over the last few decades, bovine mastitis remains insurmountable to the dairy holders.
Effective management of mastitis is a major challenge to dairy farmers and modern veterinarians.
Administration of vitamin, mineral and antimicrobials at the end of lactation plays potential role in
preventing mastitis in dairy cows. As an alternative to antibiotic therapy use of micronutrients and
antioxidants had encouraging results in prevention of bovine mastitis. Vitamin E and Se are essential
nutrients having antioxidant properties share common biological activities. Deficiencies in either of these
micronutrients have been related in increased incidence and severity of mastitis. A study was undertaken
to asses the efficacy of vitamin E and selenium (parenteral supplementation) in dry cows in preventing
udder infection after calving. Thirty cows (6 cows from organized and 24 from unorganized farms) were
treated with E-CARE Se injection (Vetcare, Bangalore) on the day of drying off. Somatic cell Count was
carried out before the trial and 7™ day post-calving. Among the 113 quarters from 30 cows, the SCC
declined to threshold limit after therapy in 93 quarters (82.30%; 20 quarters from organized and 73
quarters from unorganized farms). In the remaining 20 quarters (17.70%) the SCC was above the
threshold limit. In the organized farm though the decrease of SCC was not significant after therapy, the
mean SCC was within the threshold limit. On the other hand on the unorganized farms, the SCC was
significantly reduced after therapy, but it did not fall within the threshold limit of <5, 00,000 cells/ml of
milk.
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Introduction
Mastitis is a parenchymal inflammation of the mammary gland, which is caused by
microorganisms, usually bacteria that invade the udder, multiply and produce toxins which are
harmful to the mammary gland [, It is characterized by physical, chemical and usually
bacteriological changes in milk and pathological changes in glandular tissues [?. Because of
their anatomical position are subject to outside influences and are prone to both inflammation
and non-inflammatory conditions 1. Prevalence of mastitis varies from country to country i.e.
53.30 % in Bangladesh ™, 47.0 % in Great Britain 1, 44.7 % in Iran [ 19.14 % in Egypt [/
and 66.0 % in India 1.
Mastitis continues to be an economically vital disease all over the world [9]. It is a most
important deadly disease of dairy animals and causes heavy economic losses to dairy industry
due to reduced milk yield (up to 70%), milk discard after treatment (9%), cost of veterinary
services (7%) and premature culling (14%) 29, The first report on mastitis caused losses in
India was about Rs. 52.9 crore annualy . These losses increased tremendously i.e., it was
about Rs. 6053.21 crore annually in the year 2001 [*2, Most recent report from India revealed a
total economic loss of Rs. 7824/- in one month per cow. Apart from its economic importance it
also carries public health significance [ which greatly affected the export of milk and milk
products in the developing international trade [*4l. Moreover, presence of antibiotic residues in
the milk is undesirable due to its public health concern. Mastitis control mainly focused on the
use of chemical disinfection, antiseptic teat dipping and antibiotic therapy, but frequent use of
antibiotics led to emergence of drug resistance in the mastitis pathogens %1, This resulted in
the failure of therapy through the conventional antibiotic treatment. The presence of
pathogenic bacteria and antibiotic residues in milk of mastitic cows made it unsuitable for
human consumption and disseminated several diseases like tuberculosis, brucellosis, scarlet fever,
gastroenteritis, food poisoning, staphylococcal toxaemia etc.

~1394~



International Journal of Chemical Studies

Hence, the milk and its products from infected cows posed a
serious threat to public’s health. Consumers today wanted
milk from healthy animals with no drug resistant bacteria and
antibiotic residues in it (61,

Mastitis is a complex disease; there is no simple solution to
control it. Well over 100 different microorganisms can cause
mastitis. Even also no single vaccine is successful to control
mastitis due to its multietiolgical nature of disease. However,
antibiotics were introduced in mastitis therapy from 50 year
back for the control of mastitis. But the problem in dairy
animals remain as same as it was prior to antibiotic era. The
antibiotic treatment may help in minimizing the losses but
may lead drug resistance. Therefore, attention is being paid to
find alternative approaches to control mastitis "1 which may
improve the ability of dairy animal to fight off environmental
pathogens is reactionary and implies that the cow needs to
respond to an infection. These approaches are directed to
enhance udder defense and antibacterial system in milk by
using immune regulatory micronutrients (vitamin E and
selenium), vaccines and cytokines.

Research on alternative anti-mastitic therapy had been carried
out in order to replace the use of antibiotics. As an alternative
to antibiotic therapy micronutrients and antioxidants had
yielded encouraging results in prevention of bovine mastitis.
Mammary gland infection was reduced upto 42 per cent and
clinical mastitis by 32 per cent after supplementation with
vitamin E and selenium [8],

The National Research Council [ recommended
supplementation of vitamin E @ dose rate of 150 1U/day for
dry cows and 300 IU/day for lactating cows which requires
greater dose than the NRC recommendation for defense
against mastitis @ dose rate of 1000 1U/ day dry period and
500 U supplemental vitamin E for lactating cows [2°,
Vitamin E and selenium, two important antioxidants were
extensively used in bovine mastitis therapy 4. Vitamin E is
the most important lipid soluble antioxidant and integral
component of lipid membranes of the mammary cells and
thus it protects the mammary cells from the attack of reactive
oxygen species produced by the phagocytic cells for intra
cellular bacterial kill 221,

Selenium is an antioxidant, having role in protection of body
tissues from auto-oxidative damage due to oxygen radicals
produced during phagocytosis and intracellular killing of
organism. Singh 3 observed reinforcement of the immune
response by increasing the release of leucocytes and
efficiency of phagocytes in playing a significant role in SCM
caused by Staphylococcus aureus, Candida albicans and E
coli. Dietary supplementation of selenium induces neutrophil
killing while vitamin E enhances intracellular killing of
bacteria resulting in reduced incidence of mastitis, new
infection at calving and severity and duration of CM.
Selenium is present in the cells throughout the body and is an
integral component of enzyme glutathione peroxidase (GSH-
px). High concentration of hydrogen peroxidase and super
oxides are produced in the cell after destruction of bacteria
which may also damage the PMN cell and mammary cells.
Enzyme GSH-px converts hydrogen peroxidase into water
and hydrogen super oxides into alcohol. Thus, it protects the
mammary cells from the destructive action of the oxidative
molecules 2. The role of PMNs harming the many tissues by
releasing reactive oxygen intermediates and proteolytic
enzyme was studied recommending antioxidant and other
protective compounds in mastitis control. That yields in
alleviating damage to secretory cells and reducing subsequent
milk loss 241,

Vitamin E and selenium as cellular antioxidants protect the
body cells against cytotoxic effects of oxygen metabolites
produced by neutrophills in response to intra-mammary
bacterial infection %1, Supplementation of dairy cows with
vitamin E and selenium had potential benefits on enhancing
the natural resistance to mastitis 251,

Intramammary infections (IMIs) found in early lactation can
be the result of either IMI that do not resolve or new IMIs that
develops during previous dry period. The importance of dry
period in the dynamics of IMls in dairy cattle was well
established [ 271, Interest had been increased gradually from
recent years in novel dry cow management strategies to
prevent new IMIs such as administration of vitamin E and
selenium 7, intramammary infusions with antimicrobials [28]
and external and internal teat sealers 9. Intramammary
infections flare ups in dairy farms during some specific time
periods even though the best dry cow management is
practiced B%, During dry period about 50.0-75.0 per cent of
all bovine mastitis originated . Hence, mastitis prevention
strategies should be attempted during dry period B2 31 for
effective prevention and control.

Therefore, keeping the points in view towards the importance
of non-antibiotic approach in controlling bovine subclinical
mastitis, the present work was carried out with the objective
to assess the efficacy of vitamin E and selenium (parenteral
supplementation) in dry cows in preventing udder infection
after calving.

Materials and Methods

1. Ethical Approval

The research work was duly permitted by the Institutional
Animal Ethics Committee. All samples were collected as per
standard procedure without harming or laying stress to the
animals.

2. Source of Animals

The study was carried out during the period October, 2008 to
June, 2009 on the Instructional Livestock Farm, College of
Veterinary Science, Khanapara and on the 17 private dairy
units located on the hillock nearby the Khanapara campus of
Assam Agricultural University.

A total of 30 dry pregnant cows (irrespective of their parity
from private dairy units henceforth referred to as unorganized
farms) on the hillock nearby the Khanapara campus of Assam
Agricultural University and the Instructional Livestock Farm,
College of Veterinary Science Khanapara were included in
the present study.

3. Milking Practice

Milking was done manually on all the farms by dry fist
method. However, towards the end of the milking, strip
milking was also observed to be carried out by the milkers. At
the time of milking, teats were massaged with mustard oil.

In all the private dairy farms, milking was done by the owners
by themselves. Milking was done twice daily on all the farms.
In the morning milking started from 4.30 am to 5 am and in
the afternoon milking was started from 3 pm onwards.

4. Detection of Subclinical Mastitis

A. Disinfection of Teats: Proper aseptic measures were
adopted during collection of milk.

A piece of cotton soaked with 70 per cent alcohol large
enough to permit scrubbing the teats was used for thorough
cleaning of the teat ends. Individual piece was used for each
teat for complete disinfection of the teats.
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B. Collection of Milk Samples: Screw capped flat bottomed
plastic milk vials of 20 ml capacity were used for collection
of milk samples. These were sterilized by autoclaving at 15 Ib
pressure for 15 minutes. On the body of the vials respective
teats were marked as RF (Right Fore), RH (Right Hind), LF
(Left Fore) and LH (Left Hind) along with the cow numbers.
About 20 ml of milk was collected after discarding the first
three strippings from each quarter and cap was replaced
tightly. The milk samples were brought to the laboratory as
soon as possible for further processing.

C. Somatic Cell Count: The somatic cell count was carried
out on all the milk samples as per the standard method to
detect subclinical mastitis (34,

The stain used in this study was the Modified Newman-
Lampert Stain.

Range of somatic cell count B3
<5, 00,000 cell/ml of milk — normal
> 5, 00,000 cell/ml of milk — positive for mastitis

Results

Thirty cows (6 cows from organized and 24 from unorganized
farms) were treated with E-CARE Se injection (Vetcare,
Bangalore). Somatic cell Count was carried out before the
trial and 7™ day post-calving.

After therapy of the 24 quarters (6 cows) on the organized
farm the therapy had reduced the SCC in 20 quarters (4cows)
to >5,00,000 cells/ml of milk, but the SCC reduced in 4
quarters did not fall to below 5,00,000 cells/ml of milk.
(Table 1).

Out of 89 quarters (24 cows) on the unorganized farm with
SCC > 5,00,000 cells/ml of milk reduced to threshold limit in
73 quarters after therapy with E-CARE Se, but in 16 quarters
the SCC did not decline to threshold limit (5,00,000 cells/ml
of milk.).

A total of 93 quarters out of 113 quarter milk samples
(82.30%) showed reduction in the SCC after therapy with E-
CARE Se injection

Table 1: Somatic cell counts reduction after treatment

Group No of quarters SCC within normal range Percentage SCC within normal range Percentage
examine after treatment after treatment
Organized 24 20 83.33 4 16.67
Unorganized 89 71 79.78 18 20.22

The effect of therapy on the milk SCC was analyzed statistically and it is presented in the Table 2, 3, and 4.

Table 2: Somatic cell count of scm positive milk samples from different groups before and after treatment with e-care se

Groups Somatic Cell Count (Lakhs/ml of milk)
Before treatment Mean + SE After treatment Mean = SE
Organized 8.382+1.20 (24) 4.023+ 0.47 (24)
Unorganized 54.79 @ + 3.98 (89) 6.33°+0.47 (24)
Control 70.79 ¢ + 10.33 (24) 68.29 P + 8.98 (24)

Figures within the parentheses indicate number of observations and means bearing
similar superscript in a column do not differ significantly.

Table 3: analysis of variance of somatic cell counts in milk from different groups of cows

Source df SS MS F
Between groups 2 99675.15 | 49836.59 3.17 (57.57)*
Between treatment period 1 73200.59 73200.59 4.64 (84.26)*
Interaction 2 31632.84 | 15816.42 18.26
Error 268 | 23201.05 865.72

*p<0.05

There was a significant decrease in the mean SCC in the milk
samples after therapy on unorganized farms, though it was not
reduced to the threshold limit. Conversely, on the organized
farm the mean SCC declined to the threshold limit in the milk

samples after the therapy, though the decrease was not
significant. In the control group there was no significant
decrease in SCC and it remained much higher than the
threshold limit (>5,00,000 cells/ml of milk).

Table 4: Critical difference of somatic cell count in milk samples collected before and after treatment with e-care se in different groups of
subclinical positive cows

Groups of cows Mean somatic cell count (lakhs/ml of milk)
Pre- treatment Post- treatment Differences
Organized 8.382+1.20 (24) 4.022+ 0.47 (24) 4.36 NS
Unorganized 54.79 2+ 3.98 (89) 6.33 P+ 0.47 (24) 48.46*
Control 70.79 ¢ £ 10.33 (24) 68.29 P + 8.98 (24) 2.50 NS

Figures within the parentheses indicate number of observations and means bearing
similar superscript in a column do not differ significantly.

Discussion

Somatic cell count of milk samples collected from the
organized and unorganized farms were shown in the Table
4.4.5. The mean SCC on the organized farm before therapy

was 8.38 + 1.20 lakhs cells/ml of milk which declined to 4.02
+ 0.47 lakhs cells/ml of milk after therapy indicating a
positive response of the vitamin E and selenium injection (E-
CARE Se) on the intrmammry defense mechanism reflected
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by the decreased number of SCC. The present finding was
corroborated by the reports of several workers [23, 36 — 44].
The mean SCC on the unorganized farm decreased
significantly after therapy, but did not attain the threshold
limit. The possible explanation for the present findings might
be multifactorial including the managemental stress i.e.
overcrowding, lack of hygienic practices at milking or
nutritional stress which had negatively affected the udder
defense mechanism in spite of the therapy with vitamin E and
selenium.

Conclusion

The findings of the current investigation concluded that
bovine subclinical mastitis were detected on the basis of the
somatic cell count of the milk samples. The SCC of quarter
milk samples had shown no significant reduction of the count
on the organized farm after therapy with E-Care Se but the
mean SCC remained within the threshold limit (<5,00,000
cells/ml of milk). On the unorganized farm, on the other hand
there was a significant reduction of the mean SCC of quarter
milk samples but the mean did not fall to the threshold limit
of less than 5,00,000 cells/ml of milk. The somatic cell count
of the milk samples of the unorganized farms might be fall to
the threshold limit with some more subsequence doses of
vitamin E and selenium injections.
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