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ABSTRACT

The aim of this study was the investigation ofcefé vitamin D3 supplementation on antibiotic ey of mastitis
in cattle. The overall 14 head of dairy cow clidlgainfected with mastitis was divided into two troh and
treatment groups. In treatment group we used intrsgular vitamin Q@ supplementation in addition to antibiotic
therapy. Measured indices were: rectal temperatdiagly milk yield, somatic cell count, Calforniamastitis test.
Repeated measurements method was used for stdtetialysis. The results showed that there wasiguificant
difference between two groups (P>0.05). Althoughpiior study, intra-mammary infusion of vitamin Dias
therapeutic effect in experimental mastitis, inttestular injection of this supplement couldn't impgothe
antibiotic therapy process of naturally occurringstitis.
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INTRODUCTION

The relationship between vitamin D status and iefficy of immune system to prevent disease is & topseveral
studies in both human and veterinary medicine Z1]¥itamin D, following its conversion to its ae& form 1, 25-
dihydroxyvitamin Q3 (1,25(OH}Ds), is a primary regulator of calcium and skeletameostasis [1]. However,
additional functions in the immune system becamdesy in the early 1980s when it was found thab(QH),D5
was produced by monocytes in diseased tissuesedntlge vitamin D receptor was identified in immuissues and
some immune functions were shown to be influencedl 25(OH}D;[4],[5]. More than 80 years prior to the
demonstration of the role of vitamin D in immunedtion, cod liver oil or exposure to sun, both segrof vitamin
D, were used to treat tuberculosis (Reviewed in;[18]. Then in 1986, Rook and co-workers showedt th
1,25(0OH)2D3 induced anti-tuberculosis activity ialtared monocytes [21]. Additionally, 1,25(0O); has been
found to affect monocyte chemotaxis[10] and acamasadjuvant in the production of bacterial-spec#itibodies
[20]. In 2006, a seminal paper was published by dtiual[14] in which they demonstrated that toll-like rpter
(TLR) activation of monocytes induced 25-hydroxgwitin D-lo-hydroxylase (& -hydroxylase). 1-hydroxylase
converts 25-hydroxyvitamin D(25(0OH)D;) to the active 1,25(0OHPs. 1,25(0OH)D; induced the antimicrobial
peptide cathelicidin and inhibited the growth Mlfycobacterium tuberculosisFurthermore, they showed that
cathelicidin induction was compromised when usiagus1 from donors with low 25(OH)YDThis suggested that
maintaining vitamin D status above that needechf’mal calcium homeostasis was required for optimahune
responses.
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Associations between serum 25(OH)@ncentrations and optimal immune function is reosubject of significant
scrutiny. Levels of serum 25(OH)Bsufficient for full functionality of the immune siem are thought to be higher
than levels needed for proper skeletal formatidij]3]. In humans only 20-25% of the population R&OH)D;
levels considered immunologically sufficient (>3@/ml) [3],[8]. There is an inverse correlation betm serum
25(0OH)D; levels and the risk for upper respiratory traéédations [9], tuberculosis [19], and multiple sdgis [16].
Dietary supplementation of vitamin D has been shtavdecrease the risk of relapse in multiple sdisrpatients
[6] and decreases the risk of influenza A infedigp2]. Together this information indicates an impot role of
vitamin D in the clearance of infections and camta@nt of inflammation by the body's immune cells.

Some evidences encourage the relation between satammin D level with immune response to pathogendairy
cattle. First, it is known that intra-mammary irtfieas activate bovine macrophages found in the mhitkugh the
TLR pathways resulting in the up-regulation of theression of thedthydroxylase gene. The expression of 1
hydroxylase is responsible for the conversion diC#$)D; to active hormone 1,25(OH)5[18]. The production of
1,25(0OH)D; leads to changes in gene expression in macrophsgesed from milk of an infected gland [17].
Therefore, the intracrine pathway described in msmd4] is active in the bovine mammary gland mpheges
during a bacterial infection, but fails to indudeetinduction of cathelicidin[18]. A second importaspect of
studying the role of vitamin D in mammary glandeitions, is that milk is deficient in 25(OH)DThe levels of
25(0OH)D; in milk are only 0.3-0.6 ng/ml [11], thus immunells are devoid of a source of 25(OH)Bfter they
enter the infected mammary gland. Intra mammarysioh of vitamin D could be beneficent in treatment
experimental mastitis. As in a study conducted lgpatlis et al. (2011) intra-mammary infusion of aritin
Dsboosted the mammary local immune system to contimtekperimentally udder infection [8treptococcus
uberig13]. Data in this field of study is limited. Espaity, the effect of intramuscular injection of &in D; was
not clearly understood. So, the aim of this studgwo evaluate the effect of intramuscular vitalin naturally
occurring cases of mastitis.

MATERIALS AND METHODS

Animals

Fourteen mid-lactation non pregnant multi-parolisjaally mastitic Holstein cows selected and wezatedwith10
ml of intra-mammary ceftriaxone injection at thedesf completion of each milking period up to recoveCows
randomly divided in two groups: the control groweeived no other supplementation but cows of treatrgroup
were injected with intramuscular single dose ofwitaD3 (1500 IU/KBW).Cows were feed a standard matwhich
included between 30,000 and 40,000 IU of vitamipeDd day and were milked three times a day.

Collection of milk, blood and temperature data

Milk samples of all cows were aseptically collectezm alludders at each milking and overall dailjknproduction
recorded. Somatic cell counted by EKOMILK Scan @uwlan company EON Tradig SCC machine manufacturer)
To perform Californian mastitis test(CMT) 2ml ofabaquarter milk mixed on a CMT paddle with 2 mI@MT
solution(made in Germany).

After 20seconds, the coagulation of milk sampledated and scored qualitatively (tracé, 2'& 37).

Blood samples were taken by venipuncture of tHevih before and after Injection vitaming Bupplementation.
The levels of 25(OHpP; in the serum were measured by Chemiluminescentexhe(LIAISON made in
UK).Rectal temperatures were obtained three tingeyaat the time of milking.

Statistical analysis

Data were analyzed as a completely randomized nlg¢Si4S 9.1). Cow presumed as the experimentalinrtite

analysis of all data. Effects of treatments onalalgs (i.e. rectal temperatures, SCC, serum albu@iiT, milk

production) were analyzed with repeated-measure®¥Al SCC values were log10 transformed prior tolygsis.

Vitamin D as fixed effects and animal as a randdfecewas considered. The values presented foraalbbles as
mean+SEM.
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RESULTS AND DISCUSSION

The mean+SEM values of measured parameters arensinotable 1. The results showed no significantedénce
between two groups(P>0.05).

Table 1-The mean+SEM values of several parametens control and treatment groups

Parameter Treatment + SEM  Control + SEM
Rectal temperaturé@) 37.88 +0.053 37.78 +0.060
SCC (x1000/ml) 6.44 +0.078 6.32 +0.076
CMT 1.91 +0.123 1.74 +0.129
Milk Production (kg) 31.94 £1.751 29.71 £1.634
Calcium (mg/dl) 7.94 £+0.872 8.29 £0.300
Phosphorus (mg/dl) 4.71 +0.565 4.59 +0.320
Serum Vit B (ng/ml) 40.09 +2.565 50.49 +4.559

Finding new strategies to reduce antibiotic useclinically infections is an interesting field ofusty. Indeed,
presence of antibiotic residues in animal food potsl, especially dairy food industry is a majorlemeye. Use of
vitamin and mineral supplements and/ or herbal dhesein treatment of mastitis is one of the altdweamethods.
Lippolis et al. (2011) showed that the intra-mamynajection of vitamin I -instead of intramammary antibiotic
therapy — could boost the mammary local immuneesysto combat the experimentally udder infection by
Streptococcus ubefis3]. The question is whether use of vitamigp &@uld improvenatural mastitis? Could we use
general injection instead of intra-mammary infu§iohherefore, in this study the effect of intramuacyIM)
injection of vitamin 1 in natural cases of mastitis were studied.

The IM injection of vitamin @ had not statistically significant effect on rectamperature, SCC, CMT and milk
production in both groups (p>0.05). This was catittry to Lippolis et al. (2011) [13]. This pheneron can
occur because of the true agent of mastitis. It flifferent type of contagious and environmentattbrial agents
isolated from the studied cases of naturally odogrrmastitis samples. For exampktreptococcusand
Staphylococcuspecies can cause much more severe form of makttiStreptococcus uberisan do.

In other word, theoretically the effect of IM injean of vitamin By overcomes the effect of intra-mammary infusion
of this vitamin so we expected to see much morecefif IM injection but the results were controyerdsndeed, the
virulent species of mastitis agents covered theimaly healing effect of injected vitamin;DComplementary
studies could clear the point.

CONCLUSION

Despite the significant effect of vitamin D in theatment of experimental mastitis, but the studlyrbt show a
positive effect of vitamin D therapy in general roles The reasons for this discrepancy could berdsalt of: a.
Due to the experimental nature of the differentetypf mastitis. Differences in the virulence anthpgenicity of
bacteria mastitis mastitis bacteria c. Treatmeth witamin D supplementation can be of local oritéd. According
to a new field of study in this regard, it is sugigel further research be carried out for the abueationed
requirements and setting up a clearer understaraditiee effect of vitamin D obtained.
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