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Amelioration of altered oxidant/antioxidant balance of Indian
water buffaloes with subclinical mastitis by vitamins A, Ds, E,

and H supplementation
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Abstract The effect of vitamins A, 125, E, and H supplemen-
tation on oxidative stress indices in Indian water buifaloes
suffering from subclinical mastitis was investigated. Changes
inthe tolal axidant capacity {TOC), total antioxidan capacity
(TAQC), nitric oxide (NO), and activitics of glutathione perox-
idase (GSH-Px), catalase (CAT), and snperoxide dismutase
(301} in milk were evahiated before and after the supplemen-
tation of vitamins A, D5, E, and H. The buffaloes suffering
from subclinical mastitis revealed remarkabie alterations in
the mifk oxidants/antioxidants balance shifted towards oxida-
tive status. The buffaloes with subclinical mastitis revealed
significantly (P<0,01) higher TOC, NO contents, and CAT
zctivity, while TAC conlent and GSH-Px activity were signif-
icantly {(P<0.01) lower in-comparison with the healthy con-

trols. However, SOD activity did-not show any significant

change: Supplementation of vitamins A, D1 E, and H to these
animals revealed signiticant {P=0.01) reduction in TOC, NO.
and CAT, while a significant (P=0.01) increase in TAC and
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GSH-FPx activity was also evident. From the presant study, it
may be concluded that supplementation of these vitamins cun
help ameliorate the altered milk oxidants/antioxidants balance
towards nermalcy and, thus, ensue recovery from subclinical
mastitis in the Indian water bufTaloes.

Keywords Buffalees - Oxidative stress - Subcelinical
mastitis - Vitamin supplementation

Introduction

Mastitis is characterized by the inflammation of the mammary
gland and is almost always caused by a bacterial infection.
Approximately 60 to 70 % of new infections that develop
during lactation do nol cause obvious clinical signs and are
often unrecognized (Deluyker et al, 2003}, Subclinical masti-
tis is the main form of mastitis in modern dairy herds, exceed-
ing 20 to 50 % of cows in given herds (Pitkala et al. 2004)
These subclinical infections are a serious concemn for dairy
farmers because of decreased milk production, reduced milk
quality, and increased transmission of pathogens that cause
mastitis (Tesfave et al. 2010; Mweu et al. 201 2). The ocour-
rence of the digease is an outcome of the interplay between the
infectious agents and management practices stressing the de-
fense of the udder (McDougall et al. 2009; Schukken et al.
2012; DeVliegher et al. 2012). The ability to control the
degres of oxidative stress can be effective in ameliorating
the severity of several proinflammarory-based diseases, such
as mastitis. Failure to adequately control the accumulation-of
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15 well-established that certain antioxidant micconulrients,
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Table 3 Repetedanensires rialbysis fine micremoles. Hal,
qvivadent per liter), TAC (in 1

CEEon of NO (in mie
% (i wnits per e, L

e cguivilent per liter)

co oles per liter), and sctivities of GS[{-

Hin mdcromo e Ha0: per milhigram it

il and SO0 Gnoand per millizram) in milk of Menlthy and

mnshitie water bulfulaes {leust LIRS means)

Health Parnrmetar Trentment stutys Ovesall
shitduy e A ——
Nentrenled Treated
{eantrol}
Healthy TOC 14,8231 [4.7634 1479334
TAC 0.5076 05127 hain
NG 3.7955 31.3037 170054
GSH-Px 359738 36,3843 3617928
CAT 822837 329127 J2.39824
S0D 2.4022 Z.Iﬁﬂj.'_!_ 2.6078
Talected TOC 21 38560 [8.5381a 2006188
(e} . e 0.3334a 0.4602h 03978
NO 10.4457h o100ty B.2775B
GSH-Px 1987000 28.5922b 2423114
CAT [34.6171b 123.83014 139.22360
S0D 2.6007 2.6073 26041

Significant difference (P=0.01) between {rented and nontreated {contral)
2roups of the same health status {=mall letters within the same row)
Signitican: differsgee (P=0.01) berween healthy and infected [mnstitis)
animals (overall) (eapital letters within the same column)

Kankofer 2012), A decreased level of GSH-Px in subelinical
mastitic buffaloes” milk with higher SCC count can be the
consequence of the consumption of this cvtosolic enzyme 1o
scavenge the overproduced free radicals. This implies that
the mastitic buffaloes’ milk might have remarkably in-
creased PMNs with exhausted GSH-Px. The finding of the
present study concords with previous scientific reports dem-
~ onstrating significantly lower GSH.Px activity in milk cell
supernatant isolated from mastitic animals {(Mukherjee
2003; O’Rourke 2009). While in contrary 1o our finding,
Andrel et al, (201) reported the positive correlation be-
tween SCC and GSH-Px activity in dairy cows suffering
from subclinical mastitis, The current study demonstrates
the amelioration of GSH-Px acrivities towards normaloy
past vitamins A, Dy, B, and H supplementation, alkeit the
SCC value decreased remarkably. This implies the recovery
from subclinical mastitis by vitamin supplementation and
subsequent restoration of GSH-Px homeaostasis. '

In: this study, the SOD was not affected. Hicks (19807 [ound
that the SOD activity is not correlated with the somatic cells of
milk and not influenced by an elevated cellular numbering
(Lipko-Przybylska and Kankofer 2012) and Rizzo et al,
(2012) examined SOD in bovine milk and reported that the
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e milk. They also reported that all SOP aelivities were
located in the milk's serum phase becaise no activity was
wisociated with the fat fraction. It seerms thal reactions of
dismutations achieved by SOD arc weakly dependent un
SCC, suggesting that PMNs have minoe, if any, refease of
the superoxide mion (0° ). Theretore, the oxidutive stress
generated with elevated somatic cell number seems o weakly
touch the first antivxidant barrier and the formed free radicals
do not require SOD intervention. This pleads in favor of the
formation of Hy0s by immunity cells, free radicals. not eqLLir-
ing a dismutatios and playing an imporiant role in interceliular
immunities signals that come with the elevated 5CC
According to a study conducted in vitro by Beoulanger et ai,
(2002), the PMNs activated by Escherichia colf can damage
mammary epithelial cells by the oxyuenated radicals, SOD
incorporation did not prevent the cyiotaxic effects of these
radicals. These imply the essence of the other antioxidants,
such as CAT and GSH-Px.

Altered oxidunt/antioxidant status signifies that buffaloes
with subclinical mastitis are in-a state of significant oxida-
tive stress and an altered antioxidant defense mechanism is
under operation. States of oxidative stress have heen dem-
onstrated carlier in various infectious diseases of animals
including mastitis (Atakisi et al 2010: Dimri et al. 2010),
Under certain discase conditions, the increase in oxidants
and decrease in antioxidants cannot be prevented, and the
oxidative/antioxidative balance shifts towards the oxidative
status (Cemek et al, 2006). Results of the current studies
revealed that subclinical mastitis atfecting buffale's oxidant/
antioxidant balance shifts towards the oxidative stutus, This
may be the result of the overproduction of free rudicals by
the inflammatory cells recruited 1o combat the infection and
exhaustion of the buffalo’s antioxidant system,

Antioxidant vitamins genenally enhance various aspects
of celiular and noncellular immunity, Vitamin E is an im-
portant antioxidant that hos been shown to play an important
rele in imnwmnoresponsiveness and health in dairy cows
(Spears and Weiss 2008), As a hydrophobic antioxidant that
mcorporates into lipid environments, vitamin E significantly
decreuses lipid peroxidation in different organs and body
fluids (Kara et al. 2008), -Carotene has signiticant antiox-
idant activities and-can elfectively quench the free radicals
(Sharma and Sharma 2009), Potential antioxidants include
either natural free radical scavenging antioxidant enzymes
or the agents which are capable of augmenting the activity
of these enzymes which includes GSH-Px, ghuathione §-
transterase, SOD, and CAT. In the current study, vitaming A,

Dy, E, and H treatment had shown potential enhancement of

antioxidant defense parameters.
It may be possible that low biotin fevels mav he frvaring
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Glutathione peroxidase (GSH-Px} activity in milk was
assayed by cstimating the content of oxidized glutachione
formed by the action of GSH-Px, as deseribed by Lipko-
but modificd using

Przyhylska und Kankofer 201
age of 3,5'-dithiobis(2-

H.0; as substate with the pre:
nitrobenzoic acid), One umit of activily catulyzes the
oxidation by H.0, of 1.0 umol of reduced glutathione
(GSH) to oxidized glutathione per minute at pH 7.0 at
25 °C.

Catalase uctivity

Catalase (CAT) was measured vecording to Silanikove et
al. (2012). Briefly, the assay mixture consisted of
100 mM of phosphate buffer (pH 7.0), 500 mM of
H:04, and 10 pl of milk in a final volume of 1.0 ml
The reaction started by adding H;0,, and its decompo-
sition was monitored by following the decrease in absor-
bance at 240 nm for | min. The enzyme activity was
calculated using an extinction coefficient of 0,043 mM/
cm. CAT sctivity was calculated in terms of micromoles
of Ha0s consumed per milligram of protein per minute
of incubation.

Superoxide disputase

Superoxide dismutase (SOD) activity was assayed by measur-
ing its ability to inhibit the photoreduction of nitro blue tetra-
zolium (NBT) (Lipko-Przybylska and Kankofer 20123 Milk
sample (10 pl) was added with 50 mM of phosphate buffer
{pH 7.8}, 39 mM of methioning, 2.6 mM of NBT, and 2.7 mM
of ethylenediaminetetraacetic acid.. Lastly, rivoflavin was
added to obtain a concentration ol 0.26 mM; c¢hanges in
absorbance at 560 nM were recorded-after 20 min, In
this assay, the activity was expressed in relative units
per milligram of protein. One unit of SOD activity is
defined as the amount of protein that inhibits the ralé of
NBT reduction of 50 %.

Statistical analysis

The SCC in milk was transformed 1o log)g 1o follow a noml
distribution. Furthermore, the data were analyzed using the
repeated measures design by taking health status {healthy,
infected) and ireatment (treated, nontreated) as addition-
al variables in the model. Two-way analysis of variance
was nsed to-analyze the daywise data {meanZstandard
crror) amomg the various rroups. Statistical analvsis was

<{),itt were considered significant,

% %
RUSITE

Changes in SCC in milk during the experimental period are
depicted in Fig. | SCC in the HC and HT groups remained
within the normal limits and did rot differ from cach other
In the MT group, the count was significantly (P=0.01)
higher at duy 4 in comparison to the day 0 value, but on
subsequent sampling, values decreased steadily and, at
day 21. it reached within the normal Timit. In the MC group,
again at day 4, SCC was significantly higher than the day 0
value. Furthermore, o nonsignificant decrease in SCC was
ghserved at days 7, 14, and 21,

Levels of TOC and TAC are presented in Table |
Concentration of NO and activities of GSH-Px, CAT, and
SOD are depicted in Table 2. Onuay 0, the values of TOC
and NO were significantly (P<0.01) higher in buffaloes
with subclinical mastitis (groups MC and MT) than the
values of healthy controls {groups HC and HT). In group
MT, there was ¢ significant (P<0.01) decrease in values of
NO and TOC from day 4 posttreatment, whereas in group
MC, o significant {(F=0.01) decrease in values of NO and
TOC were not found on suceessive days.

TAC wvalues of MT and MU groups were significantly
(P<0.01) lower than the values of HC and HT groups on
day 0. In the MT group, thers was & significant (P<0.01)
increase in TAC values from day 4 posttreatment. GSH-Px
activity of the MT and MC groups was significantly (P<
0.01) lower than the values of the HC and HT groups before
treatment. There was a significant (P<0.01) increase in
GSH-Px activities of the MT group from day 7 posttreal-
ment. whereas there was a gradual decrease in GSH-Px
activities of the MC group. However, CAT activitics of the
MT and MC groups were significantly (F20.01) higher than
the values of the HC and HT groups before treatment, CAT
activity in the MT group decreased significantly (P<0.01)
from days 4 up to 21 postireatment, whereas in the MC
group, it was enhanced significantly (P<0.01) from days 4
up to 21 pusttreatment. SOD activity remained unaffected in
all the groups from days 0 o 21 posttreatment.

Analysis by repeated-measures method revealed signifi-
gant (P=0.01) differences between healthy and infected
groups, treatments within groups, and days of trcatment
with respect to the values/activities of TOC, TAC, NO,
GSH-Px, and CAT (Table 3). Further analysis of data
revealed that the values of TOC and NO (considering health
status (healthy, infected} and treatment {treated, nontreated)
as aclditional variables) (Table 3) exhibited a significant (P<
0.01) decrease in the MT group as compared 1o the MC
group, The TACT values and GSH-Px- activities were signif-
jcantly hicher (P<0.01Y in the MT ormim as romnared o the

signiticant alteration in the SOD activily was revealed
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between MT and MC groups. There were no significant
differences in the values/activity of all considered oxidant/
antioxidant parameters between HC ane HT groups.

Discussion

Oxidative stress resulting from incrensed production of free
radicals and decreased antioxidant defense leads to the dis-
ruption of normal metabolism and physiology and contnb-
ute to health disorders in lactating animals (Ranjan et al.
2003; Lykkesfeldt and Svendsen 2007; Zhao and Lacasse
2008; Salman et al, 2009). It is known that inflammatory
cells are increased as a result of inflammalion; recruited
eutrophils and macrophages produce reactjva oxidants,

Days of observation

such as HaOs, hypochlorite, and oxyegen radicals, and these
reactive oxygen substances produced by cells of the iminune
System show porent cytotoxic effects on pathugeme organ-
isms (Celi 20113, Free rudicals are produced as a result of
pathogen phagocytosis when mastitis occurs, which may
result in lesiovns of the mammary epithelial cell and de-
creased milk seeretion {Barbano el al. 2006).

Measuring TAC is considered a valuable tool for deter-
miring the overall antioxidative potential of cells or the
whole organism, provided there was repeated sampling dur-
ing certain time periods (Kankofer et al. 2010). in current
study, TOC was higher in milk from mammary quarter with
subclinical mastitis than in healthy mammary quarter of
buffuloes, whereas TAC was lower in milk from mammary
quarter with subchinical mastitis compared to those without

Table 1 TOC (in micramoles Ha0; equivalent per liter) and TAC (in millimales Trolox equivalent per fiter) in the milk of various groups of waler

bruTeloey

Groups Parameters Day of observations
0 4 7 14 21
HC TOC T4 834066 14.8040,71 148240 48 14.8340.51 14.84.4£040
A 0.31£0.03 0.50+0.02 (.51 %0.02 0.51=0.02 512002
1 TOC 1441077 14.624.0.79 14.87+0.61 144 14.9940.65
TAC (.500.03 .51 +0.02 0.51+0.03 0.5 0324003
MT TOC 21.63x0.71* 18.22+0.68 17.62 i
TAC 0.37+0.02¢ 041 +0.02% D.46£0,02% 4 0472003 " 0.594003¢
MC ToC 20.90+0,66" 21.12+0.68" 21.73+0,73" 21.87+0, 74" 2231 e1.64°
TAL GIAE+0.02¢ D.37x0.02¢ 0.33£0.02¢ 0.31+0.02¢ D.2940.03°

HEC healthy control, #T he

igmificantly higher at <001 w

F iy T .
el bpru;_;e_-r

ificantly lower at P<0.01 when

althy weated, 447 mastitis trented, A

hen compared with groups HE and HT

1T muastitis control)

compated with day 0 values of the cume armis




rop Anun |ealth Proc

Yable 2 Concentration of NO o micromoles per iter] and activicies of' ¢ {in units per gram), CAT G imicron oles Ok per milligrm per

mnted, wad SOD (noundls per milligram) in e milk of varivus S vl bufind

Ciroups Parmmeters Dayv of ohscrvationy -

i 4 I4 4

HE MY 3T 1.80+0.35 3754049 3ED-H05]
GSH-Px 36.94+153 36.1424.54 35006391
CAT 7764 §4.538 |0 80,49+9,71 82,79+8.33
500 2.60+£0.22 2614013 2704024 2664022

Hr NO 1. 762042 3786033 3804045 1.8320.37 3.85:0.49
GSH-Px 36.11 44,28 16035437 36,5248 36414383 3625406
CAT B4.6329.14 83294822 82884923 82172842 #1.60=7.54
50D 2.59-0,23 2582024 2.58::0.23 2,59:0.24 2,57+0.23

MT NO 94340 43" 7.13%0.57-8 311£061" 4.79+0.73" 4.08:0.67°
O8H-Px 2134390 T 24 1944 630 30544 155 ¢ 31654376 35.2443.92°
CAT 1531721393 148.67+12.68>"F 129.3] 4] 3,44 P 102,12£12.51~" 85.89=13.24"
S0 2.60+0.25 2304022 2.62+0.21 2634023 2al+0.24

MC MO 9,71 =0.63" 0.89+0.55° 10.92+0 1054 0. 687 17,17+0,50°
GSH-Px 20,81 £4,05° 20.57+4.35° 20.41 +3.68° 19.5544.15° 18.01+4,55°
CAT 1496341117 152.22+10.91™ 153,711 164" 15783212 424 159.7 1 =131
50D 2594021 2.40£0.21 2615023 2.62+0.27 2604021

HC healthy control, #7 healthy treaed, MT mastitis veated, MC mastitis control

" Significantly higher at P<0.01 when compared with groups HC and HT
L= - =4 -t

" Simniticantly lower at <001 when compared with day O values of the same group

“ Significantly lower at P<0.01 when compared with groups HC and HT

* Significantly higher al P<0.01 when compared with day © values of the same group

subclinical mastitis, This implics that subclinical mastitis
could increase TOC, leading to the incrsase in formation
of free radicals in milk. Flevated TOC and NO in subelinica]
mastitis alfected buffaloes also imply the fipid peroxide-
miediated pathogenesis, NO is a potent effecter radical which
regulates many biological functions apar from a complex
role in inflammatory response (Adakisi et al, 20100, During
inflammation;,- NO increases «and reacts witk superoxide
anions, leading to the formation of peroxynitrite radicals
Peroxynitrite radical is quite reactive and oxidizes long
chain fatty acids in cell membrane, leading to the increase
in lipid perexidation and formation of free radicals (Leterricr
ctal 2012). Administration of vitemins A, D, E, and H had
successfully normalized the altered TAC, TOC, and NO
levels of subclinically mastitic buffaloes, indicating its po-
tenitial antioxidant activity against subclinical mastitis,

In this study, CAT activity was significantly higher in
subclinical mastitic buffaloes than in healthy buffaloes. But
CAT uativity was significantly reduced in the MT graup
-administered with vitamins, A, Dy, E, and H, Silanikove et
al. (201 2Y concluded that CAT plavs a central role in milk

clhimeal mastitis 15 yet to be established in rerms of

sensitivity and specificity. Additionally, bacterial contami-
nants may be a potential contributor for CAT in milk. CAT
has been reported to scavenge H,0, and is a part of intra-
cellular defense syslems against oxidation. The high CAT
activity in relation with SCC might be an adaptive mecha-
nism to the superfluous H.0, released by polymorphonu-
clear neutrophils (PMNs) in high milk SCC. The
intervention of this antioxidant is‘crucial to reduce mamma-
ry cell damage (Boulanger et al. 2002). However, some
concern may be mised because many of the common bac-
terial contaminants produce higher concentrations of CAT
{(Silunikove eral. 2012) and could interfere with the analvsis
of the native enzyme in milk, In present study, GSH-Px
activity was significantly lower in subclinically mastitic
buffaloes than in healthy buffaloes. However, the GSH-Px
activity enhanced significantly in the MT group following
vitamins A, D, E, and H administration

SOD, CAT, and GSH, along with GSH-Px, are the most
important introcellular antioxidant defense syslems to com-
bat the impending oxidative injuries triggered by free radi-
cals doring inflammation or other inciting arente. Tn mille

H20; in the presence of glutathione (Lipko-Przybylska and
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wer], TAC (in micromoles Tro

coneentration of NO (i micromoles per lier
Px (in units per grum), CAT (in mivromodbeys HaOs pec milly
mate], ond SO0 Gn unigs per milligram} in milk of bealihy amd

st water b 1S {|L':l:\.f SIS Msals f

Health Parumeter Treaument status Owerall
stutus —_—
Nontreated

(coatrel)

Treanted

Healihy TOC 14.8231 14.7634 14.7933A
TAC 03076 05127 0.5101R
NO 17935 1.5037 179964
GSH-Px 359738 16,3345 16.17928
CAT 82,7837 $2.9127 §7 30824
50D 16022 2.6085 3.6078

Infected TOC 21.5836b 1853812 2006188

imastitis) A C 0.3354a 0.4602b 039784
NO 10.4457b 610942 8.27758
GEH-Px 19 87000 2959220 24.2311A
CAT 15461716 1238300a  139.2236B
500 2.6007 26075

2,604

Significant ditference (P<0.01) betwesn treated and noptreated {control)
groups of the same health status (small letters within the same row)
Significant difference (P<0.01) between healthy and infiected (mastitis)
animals (overall) (capital letters within the same column}

Kankofer 2012), A decreased level of GSH-Px in subclinical
mastitic buffaloes’ milk with higher SCC count can be the
censequence of the consumption of this eytosolic enzyme o
scavenge the overproduced free radicals. This implies that
the mastite buffaloes’” milk might. have remarkably in-
creased PMNs with exhausted GSH-Px. The finding of the
present study concords with previous scientific reports dem-
onstrating significantly lower GSH-Px activity in milk cell
supernatant isolated from mastitic animals (Mukhegjee
2008 O’Rourke 200%). While in contrary to our finding,
Andrei et al. (2011) repotted the positive correlation be-
rween SCC and GSH-Px activity in dairy cows suffering
from subclinical mastitis. The cwrent study demonstrates
the amelioration of GSH-Px activities towards normaley
post vitamins A, Dy, E, and H supplementation, albeit the
SCC value decreased remarkably. This implies the recovery
from subclinical mastitis by vitamin supplementation and
subsequent restoration of GSH-Px homeostasis.

I this stucly, the SOD was not affected. Hicks (1980) found
that the SOD activity is net correlated with the somatic cells of

milk and not influenced by an elevated cellular numbering
(Lipko-Przybylska and Kankofer 2012) and Rizeo et al.
{2012) examined 30D in bovine milk and reported that the

LELL SIS WS derved (Tom DACIEnal or somane cells present
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in milk. They also reported that afl 50D activities were
locared in the milk’s serum phase becanse no aclivity wis
asseciated with the fat Fraction. ltwseems that reactions of
weukly dependent on
SCC, suggesting that PMNs have minor, (F ay, release of

dismutations achieved by SOD are

the superoxide anton {077). Thereivre, the vxidative stress
.'r\.

genernted with elevated somatic cell number scems (o weaxly
touch the first antioxidant barrier and the formed free rudicals
do not require SOD intervention, This pleads in favor of the
formation of H-04 by iinmunity cells, free radicals not requir-
ing a dismutation and playing an important role in intercellular

immunities signals that come with the elevated 5CC.
According to a study conducted in vitro by Boulanger et al
[2007), the PMNs activated by Escherichia coli can damage
mammary epithelial cells by the oxygeoated radicals. SOD
incorporation did not prevent the cylotoxic effeats of these
radicals, These imply the essence of the other antioxidants,
such as CAT and GSH-Px.

Altered oxidantantioxidant status signifies that buffaloes
with subclinical mastitis are 4n 2 state of significant oxida-
tive stress and an altered antioxidant defense mechanism is
nnder operation. States of oxidative stress have been dem-
onstrated carlier in various infectious discases of animals
including mastitis (Atakisi et al. 2010; Dinri et al. 2010)
Under. certain disease conditions, the increase in oxidants
and decrease in antioxidants cunnot be prevented, and the
oxidarive/antioxidative balance shifts towards the oxidative
status {Cemek et al. 2006), Results of the current studies
revealed that subelinical mastitis affecting buffalo’s oxidant/
antioxidant balance shifts towards the oxidative status. This

may be the result of the overproduction of free radicals by
the inflammatoery cells recruited o combat the infection and
axhaustion of the buffalo’s antioxidant system,

Antioxidant vitamins generally enhance various aspects
of cellular and noncellular immunity, Vitamin E is en im-
portant antioxidant that hus been shown to play an important
role in imnmunoresponsiveness and health in dairy cows
{Spears and Weiss- 2008). As a hydrophobic antioxidant that
incerporates into lipid environments, vitamin E significantly
tecreases lipid peroxidation in different organs and body
fluids (Kara et al. 2008). B-Curotene has signiticant antiox-
idant activities and can effectively quench the free radicals
{Sharma and Sharma 2009). Potential antioxidants include
either natural free radical scavenging antioxidanl enzymes
or the agents which are capable of augrhenting the activity
of these enzymes which includes GSH-Px, glutathione -
transferase, SOD, and CAT. In the current study, vitamins A,
D,, E, and H treatment had shown potential enhancement of
anttoxidant defense parameters.

It may be possible that low bintn levels mav he favoring

antoxidant, Treatment of subclinical mastitic buttaloes with
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mproved Wi anboxidant defense. G
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ment with the previous scientific reports ol vitamins A, Dy,

E. and H mediating the restoration of altered oxidant/ant-

oxidant bulance in discased animals (Kanbur et ul, 2
Singd et ak. 21 2). in this contexi, nutritional supplementa-
tien of vitaming might have conferred a superior antioxidant
and immune system to combat subclinical mastitis,

SCC is an important indicator of intramammary infec-
tion, with sighificant influx of leucocytes into the infected
mammary gland observed during subclinical mastitis. In the
present study, the milk SCC was significantly higher in
buffuloes with subclinical mastitis than in healthy buffaloes
betore rreatment, The SCC significantly decreased in vita-
mins A, Dy-, E-, and H-treated group on days 14 and 21.
The data of the present sy indicated the reduction in
SCC, TOC, NO level, and CAT activity and cnhancement
of GSH-Px activity and TAC level of the subclinical mastitic
buffaloes (MT group) with the edministration of vitamins A,
Dy, E, and H. Improvement of the altered oxidant/antioxi-
dant balance towards normaley in vitamins A-, Dy-, E-, and
H-treated buffaloes indicates potential antioxidunt action of
the therapy, Hence, administration of vicaming A, Da, E, and
H may be included in the management of buffaloes having
subclinical mastitis for better response. Furthermore, large-
scale studies are needed in order to validate the potential use
of antioxidant therapy in subclinical mastitis.
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