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ABSTRACT

The aim of the present Study was to evaluate the effects of homeopathic medication containing
two nosodes, staphylococcus aureus and streptococcus dysgalactiae in the treatment of sub-
clinical mastitis. Three hundreds dairy cows were selected during the lactation period from one
herd with a high somatic cell count (400000 <SCC<1000000 cells/ml) with no signs of clinical
mastitis. California mastitis tests (CMT), somatic cell count (SCC) and bacteriological culture
(BC) were performed on each sample. All of the cows were assigned in a blind, randomized
study, divided into two groups, treatment homeopathic nosodes group (160 cows) and placebo
control group (140 cows), with a 5 ml daily amount for a period of 5 days. After treatment
initiation, milk samples were taken from each group to determine the SCC and conduct a
bacteriological culture. Data from the study was used to compar e the two groups of cows on day
0, day 21 and day 28. After treatment, the SCC was significantly lower in the treated group
compared with the control group on day 21 and 28, and a significant difference was seen
between the BC results in the two groups. The results of the present study showed that the use of
a homeopathic nosode for sub-clinical mastitis during the lactation period had a significant
effect on treatment and the decreasing incidence of this disease. On the other hand, as there are
no residues in the milk, and due to the lower costsinvolved, it is more economical.

Key words. sub-clinical mastitis, somatic cell count, homeopathy, staphylococcus aureus,
streptococcus dysgal actiae.
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INTRODUCTION

In spite of the many trials and investigations be prevention of incidence, prevalence and
treatment of mastitis, it still remains one of thmain challenges (from both the health and
economical points of view) in lactating dairy cowsere are a number of reasons including,
decreased milk production, medical and managemgmtnses, culling animals, wasted milk
from animals treated by antibiotic drugs, and réidacquality of milk [1-3]. High somatic cell
count (SCC) is an international standard indicdtmr sub-clinical mastitis, so individual
monitoring of SCC could separate infected cowgrestment or culling [4-6]. While antibiotics
have performed a key role in mastitis control ofrydanimals, micro-organisms which are
emergence resistant to antibiotics have limitedr #sicacy in management and treatment, thus
the use of antibiotics to mask the managerial @moilassociated with mastitis control should be
avoided [7-9]. Other disadvantages include theucaltsensitivity tests used to select the best
antibiotic for infection agents with high suscepii, which are expensive and time consuming,
and, further, the residue poses great risk to dngraduction, adversely affects human health
and increases the costs of antibiotic treatmenteds[9-13]. On the other hand, antibiotics are
recommended only for clinical mastitis, not for thab-clinical form [14-15]. Further, farmers
and consumers have a growing interest in organigy darms [16-17]. So economical and
residual-free agents like homeopathic medicinestla@emain alternative to antibiotic therapy
which have expanded worldwide. Some of the obtaidath has reported that homeopathic
treatment could reduce the SCC of lactating cows @movide satisfying results from treating
sub-clinical mastitis [10,18-19].

In this study the efficacy of a homeopathic remedgsisting of 2 nosodes (strep. dysgalactiae
and staph. aureus) was evaluated in the treatmisobeclinical mastitis.

MATERIALSAND METHODS

2.1. Farmsand Animals

In the first step, a total 600 lactating Holsteows of a private dairy farm (4400 cows and 2463
lactating cows) around Tehran, Iran were selectegetd on CMT > +1 and 400,0886CC<
1000,000 for this study. All of the selected popiolawere in the 1st to 5th lactation period with
normally appearing milk and udder, were not sufigrirom any clinical illness, and no
antibiotics or other therapy were used before andnd our investigation. This study was
planned during spring 2010. In the second sche@@elays after), CMT was again repeated on
the udder quarter of each of the 600 cows, and bietween cows which did not decrease SCC
and have not shown clinical mastitis; 300 cows vesiected. The mean age and weight of the
selected cows were 5.5 (3 to 8) years old and 828 {o 850) Kg respectively. Udders were
washed and dried with water and a cloth, then rdilkg milking machines twice daily. Cows
were randomly classified into two groups, group 6@ cows) with a homeopathic drug
containing a combined nosode (strep. dysgalactidestaph. aureus ), administered orally 5ml
once daily during a period of 5 days. group B (té@s), placebo, were given 5ml water at the
same time. Before treatment (day zero) and akatriment (day 21, day 28) quarter milk samples
were taken for cell count (SCC) and bacteriologatadure.

553
Scholars Research Library



Mehdi Kiarazm et al Annals of Biological Research, 2011, 2 (5):552-562

2.2. SCC and bacteriological evaluation

All milk samples were analyzed as follows: SCC lexdon and diagnosis methods were
determined by an electronic Fossomatic counter @M6000, Foss Fact., Denmark). CMTscore
was defined as negative (+0), 1+ (traces), 2+(get) 3+(clumps). At the veterinary laboratory,
bacteriological examination was conducted accordingtandard methods [20]. Milk samples
were cultured on coated agar plate, mixed with 5&hed bovine erythrocytes (Blood Agar
Base, Oxoid Ltd, Hampshive, UK) and incubated aesily at 37°c for 24h. Colonies were
evaluated by Gram stain, morphology, hemolysis taednumber of each colony type. For pure
culture, these colonies were sub cultured agairdi$inguish Gram-positive cocci, catalase and
coagulase production were used, and finally, diago® were conducted according to the
standard methods of the National Mastitis Couri@PQ) [21].

2.3. Statistical Analysis

All analyses were performed by SPSS 11.5 (SPSS Giucago, IL). Data were presented as
mean (SD or SE) for quantitative variables andraguency (percent) for qualitative variables.
For bacterial culturethe percents of the infections have been comperdte treatment and
control groups by using chi-square test separatelgays 0, 21 and 28, and when the assumption
of the test did not meet, the exact p-values wereptited. Also, for comparing the percents in
the time point of day 0, 21 and 28, the Chocrare§ was used in both the treatment and the
control groups. For SCC, the normality of the datare evaluated and confirmed by
Kolmogorov-Smirnov one sample test. Due to the raditynof the data, parametric tests were
used afterwards. In the first step, the mean valuthe SCCs was compared in the baseline
measurements in the two groups and for varioustiacts to check the homogeneity of the
subjects. Two-way analyses of variances (ANOVA) hwitepeated measurements were
performed to investigate the interaction and mdfaces of the intervention groups and time
measures in each lactation. Follow-up tests wene dy performing repeated measure ANOVA
and independent samples t-tests for testing the tmiend and comparing the treatment and
control groups respectively. In addition, a seaeene—way ANOVA followed by Duncan Post—
hoc tests were performed to assess the differearoesig lactations in the treatment and control
groups and in the three time points. P values <@€® considered to be significant [22].

RESULTS

3.1. Bacterial culture

The results of the evaluation of the bacterialueltshowed significant differences between the
treatment and control groups for day 21 and 28tapls aureus, strep. dysgalactiae and both
(total) of these (All P<0.05). However, the resultere non-significant for O day for these
bacteria and the differences were all non-signifidar days 0, 21 and 28 in staph. aureus+strep.
dysgalactiae (All P>0.05) (Table 1) as well. In iidd, based on the odds ratios, it can be said
that the odds (sub-clinical incidence) of beingeeatéd in the treatment group was 67%, 73%,
64%, 74%, 69% and 77% less than that of in therobgtoup for staph aureus 21, staph. aureus
28, strep. dysgalactiae 21, , strep. dysgalacBaéo®al 21 and total 28, respectively (Table 1).

In addition, the results for evaluation of the tterin the 0, 21 and 28 day time points showed
significant changes for staph. aureus and the tdtataph. aureus and strep. dysgalactiae in the
treatment group (both P<0.05) (Fig.1 — Fig.4).
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Table 1. Summary statistics and the results of comparisons of the percent of infection by various bacteria

Treatment Control
. . P-Value OR (CI)
Bacteria Time | Frequency % Frequengy %
0 15 9.40% 13 9.20% 0.963 1.02 (.47 -2.22)
st. aureus 21 7 4.40% 17 12.10% 0.014 .33 (.13 -.83)
28 6 3.80% 18 12.80% 0.004 .27 (.10 - .69)
0 14 8.80% 15 10.60%  0.58 .81 (.37 -1.73)
st. dysgalactiae 21 9 5.60% 20 14.20% 0.012 .36 (.16 - .82)
28 7 4.40% 21 14.90% 0.002 0.26(.11 - .64)
0 2 1.30% 2 1.40%  0.899 .88 (.12-6.32)
st. aureustst. dys. | 21 2 1.30% 2 1.40% 0.899 .88 (.12 -6.32)
28 1 0.60% 3 2.10% 0.344 .29 (.03 -2.81)
0 29 18.10% 28 19.90% 0.702 .89 (.50 - 1.59)
Total 21 16 10.00% 37 26.20% <.001 .31 (.17 -.59)
28 13 8.10% 39 27.70% <.001 .23 (.12 - .46)
staph.aureus — Treatment
14.00% Control
12.00%
B 10.00% —
g 8.00% <
‘% 6.00% \\
gf 4.00% —
2.00%
0.00% . . .
0 21 28
Evaluation Time

Fig 1. Timetrend of Percent of infected in bacteria culturefor st.aureus

3.2. Somatic cell count (SCC)

The results of the K-S test for normality showedt tthis variable was normal for all periods of
lactation and for the treatment and control gro(fs P>0.05). In the first step, the baseline
measurements were compared to investigate the remedy of the subjects in the treatment and
control groups in this measurement. Results of tdkst showed no significant differences
between these groups (All P>0.05) separately irh geriod of lactation, also there were no
significant differences among the five periodsamftétionin both the treatment and control (Both
P>0.05) groups and hence the homogeneity of theaslis confirmed (Table 2).
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16.00%
14.00%
12.00%
10.00%
8.00%
6.00%
4.00%
2.00%
0.00%

Per cent I nfected

strep.dysgalactiae

—Treatment
Control
\\
0 21 28

Evaluation Time

Fig 2. Timetrend of Percent of infected in bacteria culture for st.dysgalactiae

staph.aureus strep.dysS —treatment
2.50% Control
2.00% ~
5 /
8 150% —
<
g 1.00% ~
5 o~
0.50%
0.00% : : .
0 21 28
Evaluation Time

Fig 3. Timetrend of Percent of infected in bacteria culturefor st.aureus st.dys

There were Measurements in time by group interastfor all periods of lactation (All P<0.05),

(Table 3), hence for all periods of lactation timet trends differ in the treatment and control
groups. Therefore, a series of analyses were meeibrto compare the mean value of SCC
between the treatment and control groups, and tigpaece the mean value of SCC in three time
windows separately in these groups for each pegfddctation. In addition, a series of analyses
were performed to compare the mean value of SCCngntiee periods of lactation, and to

compare the mean value of SCC in three time windeepmrately in each period of lactation or

the treatment and control groups.
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Fig 4. Timetrend of Percent of infected in bacteria culturefor Total

Table2: Summary statistics and the results of comparisons of the mean for SCC in baseline measurements

Lactation Group Mean Std. Deviation| P-Value@
1 Treatment] 641.84 147.799 124
Control 624.59 176.053 ’
5 Treatment| 606.05 147.455 616
Control 596.97 162.329 ’
3 Treatment] 630.20 158.905 420
Control 690.37 169.645 )
4 Treatment] 665.38 163.052 993
Control 625.10 159.166 ’
5 Treatment| 708.30 187.448 152
Control 602.50 157.874 ’
Resultsfor comparing lactation | Treatment| B 155 = 1.66 ,P-Value =.163
Control | R4 136 = 1.46 ,P-Value =.217

@ : P-Value based on independent samples T-test for comparing treatment and control groups

3.2.1. Resultsfor comparing treatment and control groupsin each time separately for each
period of lactation
Significant differences were observed betweenrdggtinent and control groups for all periods of

lactation on 21 and 28 days (All P>0.05), but tifeecences were not significant between these
two groups in time 0 (Table 3).

3.2.2. Results for comparing mean of time points in treatment and control groups
separately for each period of lactation

For first lactationthere were significant changes for mean of SC@meg 0, 21 and 28 days in
both the treatment and control groups (both P<QOTahle 3) and the results of the Sidak test
showed that in both the treatment and control gspalh three time points were significant when
compared with another (All P<0.05). For lactat®yrihere were significant changes in the mean
of SCC in times 0, 21 and 28 days only in the tnesit group (P<0.05, Table 3), and the results
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of the Sidak test showed that, all three time {sogihowed significant changes when compared
with one another (All P<0.05). For lactatidnthe changes in the mean of SCC were significant
in times 0, 21 and 28 days in both the treatmedtamtrol groups (both P<0.05, Table 3) and
the results of the Sidak test showed that in ble¢htteatment and control group, all three time
points showed marked changes, with one another RAD.05). For lactatiord, there were
significant changes in the mean of SCC in time210and 28 days only in the treatment group
(P<0.05, Table 3), and the results of the Sidak $howed that, all three time points were
considerable, with one another (All P<0.05). However the control group in lactatio® the
treatment and control groups in lactation 3, areldbntrol group in lactation %0 significant
changes in time were observed (All P>0.05, Table 3)

3.2.3. Results for comparing periods of lactation in time windows and separately for
treatment and control groups

In all three time points, there were significarffetiences among the five periods of lactation
the treatment group (All P<0.05, Table 3). In addif the results of Duncan post hoc tests
showed that for SCC in time 0, there were significdifferences between lactation 1 and
lactations 4 and 5, and between lactation 2 antiao 5 (All P<0.05). For SCC in time 21,
there was a significant difference between laataficand lactation 4 (P<0.05), and for SCC in
time 28, there significant differences betweenadaoh 1 and lactation 4, as well as significant
differences between lactation 3 and lactation 4 P4I0.05).

Table 3: Summary statistics and the results of the analysesfor SCC in 0, 21 and 28 days

Results for
. . _ P- testing
Lactation Time Group N  Mear Std. Deviatio Value@ | Group-Birth
Interaction
0 Treatment| 19 585.68 133.36 064
Control | 29| 673.28 186.10 ’
Treatment| 19 338.21 84.88 _
21 Control | 27| 691.74 23042 | <001 5&825‘
1 08 Treatment) 19 305.21 83.62 <001 P-Value
Control | 25| 696.84 259.92 ) <0.001
Resultsfor | Treatment| B, s+ = 4.01P-Value =.027 '
testing _ g
Timetrend Control Rz, 46)= 10.28 P-Value <.001
0 Treatment| 41 625.2}7 146.32 654
Control | 30| 641.87 163.00 ’
Treatment| 41 396.34 128.23 _
21 Control | 25| 693.68 109208 | <001 Ff%zgg
2 o8 Treatment| 41 373.24 159.71 <001 P.Value
Control | 25| 727.04 208.58 ) <0.001
Resultsfor | Treatment| b 7s = 3.59P-Value =.032 '
testing _ K _
Timetrend Control Rz, 46)=.11 ,P-Value =.899
0 Treatment] 30 663.40 185.35 291 F _
Control | 30| 712.93 174.26 : 1(;10%_
3 21 Treatment| 29 383.07 97.41 <001 P-VéJue,
Control | 27| 744.964 199.78 ) <0.001
28 Treatmen{ 29 342.97 99.96 <.001 '
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Control | 26| 777.69 226.24
Resultsfor | Treatment b sq = 2.24 ,P-Value =.116
Tiﬁl?gnd Control Rz, 48=.02 ,P-Value =.982
0 Treatment| 50 714.10 188.68 321
Control | 30| 671.8Q 174.01 '
Treatment| 48 489.50 247.46
21 Control | 29| 702.58 20629 | <% | Fes®
4 o8 Treatment| 47 464.89 273.15 <001 P.Value
Control 29| 732.10 243.49 ) <0.001
Resultsfor | Treatment .90 = 5.10P-Value =.008
Lieln9 | control | Ry 54=7.63 P-Value=.001
0 Treatment| 20 765.30 185.60 056
Control 22| 654.64 178.79 )
Treatment| 18 477.56 138.88
21 Control | 19] 691.7d 211.29 001 Fe 140"
5 08 Treatment| 1§ 438.78 128.75 001 P_Value
Control | 16| 670.31 202.31 ' <0.001
Resultsfor | Treatment B.32 = 971P-Value=.001
Titmeztlrgnd Control Rz, 26=.09 ,P-Value =.914
0 Treatment| F, 155 = 4.21,P-Value =.003
. Control R4, 136 = 0.69,P-Value =.603
Res““ff‘t’r omparing o Treatment| F(4, 150) = 4.20,P-Value =.003
actations Control R4.122 = 0.30,P-Value =.878
o8 Treatment| F(4, 149) = 3.73,P-Value =.006
Control Ra.116 = 0.66,P-Value =.621

@ : P-Value based on independent samples T-test for comparing treatment and control groups
DISCUSSION

In lactating dairy cows, subclinical mastitis isecof the most frequent and costly illnesses in the
dairy industry. With regards to the ethical comseand financial losses from antibiotic residues
in milk, meat and, on the other hand, the publisipedmising results [16-17], this study
evaluated the efficacy of homeopathic nosodes fated for streptococcus dysgalactiae and
staphylococcus aureus on subclinical mastitis. rAfeatment, the SCC was lower in the treated
group compared with the control group.

Homeopathic treatment consisting of a herd remedy tavo autogenous nosodes of mastitis
causing organisms reduced the SCC in lactating @aws. An autogenous nosode of mastitis
causing organisms seemed to be equally effectivedrgscow antibiotic therapy for the
prevention of subclinical mastitis [23]. Dhaka2006) has pointed out that SCC is always
compared with bacteriology and these tests are sdlmever complete agreement [24]. Some
studies have demonstrated that staphylococcus siiseassociated with more greatly elevated
SCC than other staphylococci, and microbial cufiuoé individual or mixed quarter milk
samples are used in diagnosing mastitis in bovj@g]éand the control of mastitis caused by
strep. Aglactiae and staph.aureus have resultegtiurctions in bulk tank somatic cell count [26].
The most isolated bacteria in dairy cow mastitisengtaphylococcus, streptococcus SPP. and
C.bovis [27-29]. Some studies showed staphylococauseus was the most important
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microorganism responsible for mastitis [30-31]. & subclinical mastitis survey, after
staphylococcus aureus, the second most frequestiated bacterium was streptococcus
dysgalactiae [32], which are significant pathogegiated to bovine mastitis in lactating and
nonlactating dairy cows, and are widely contagimudairy herds [33]. In early lactation, these
infected cows had a higher SCC, reduced milk pribdicand culling risk compared with the
culture negative cows of calving [34-35]. Whist &t 2007 have reported streptococcus
dysgalactiae-positive cows had a significantly kigBCC and approximately 334 Kg less milk
over a 305-day lactation compared with culture-tiggacows [36]. Controlling these pathogens
by treatment strategy during lactation may be ookition [37-38]. This study revealed a
remarkably high and endemic presence of streptasodgsgalactiae and staphylococcus aureus
in the cattle population. The results of the eviidunaof the bacteria culture in this study showed
significant differences between the treatment aadtrol group for day 21 and day 28 in
staph.aureus, strep.dysgalactiae and the total oth lof these. The clinical efficacy of
homeopathic nosodes in the treatment of subclimeastitis is in agreement with the earlier
observation and could be ascribed to the Fernanolocko et al (2001) studies which showed
that homeopathic treatment consisting of a hercethmand autogenous nosodes (streptococcus
dysgalactiae and staphylococcus aureus) of masttising organisms significantly (p<0.05)
reduced the SCC in lactating dairy cows [23]. d¢mtcast, Klocke et al (2000) claimed there are
no beneficial efforts after combined homeopathierdpy with tuberculium nosode on
subclinical mastitis [18]. Egan et al 1998 evaldatge efficacy of nosodes formulated for strep.
agalactiae, strep. dysgalactiae strep.uberis, stapbus, and Escherichia coli and concluded that
the nosodes had no effect in reducing the mastitislence or milk SCC [5]. Day claimed to
find some benefits from the use of a nosode fouaspecified period in three herds, while
Sonnewald found homeopathic preparations were reoceessful than antibiotics in treating
mastitis cases caused by Gram-negative bacteridessi effective than antibiotics in treating
mastitis cases caused by Gram-positive bacterié{39in a field study of 100 cases of acute
clinical mastitis 2 it was found that homeopathiEatment gave similar cure rates to antibiotics
[41]. In this study, 1.30 % of the cows had mixatection with strep. dysgalactiae and staph.
aureus within the same quarter. One study clairhecktwas no significant association between
the mixed infection and CMT, SCC and milk yield [23 cases of non-fibrosed clinical
mastitis, the average quarter cure rate of anitnadged with antibiotics was lower (59.2%) than
that (86.6%) of those treated with the homeopatbrabination medicine, but the mean recovery
period in cows treated with homeopathic combinatiedicine was significantly longer than the
average recovery period of cows treated with amtiits [3]. The question of whether the cost
could be reduced by treating subclinical mastitishese cows could be answered in this study
based on SCC and the bacteriological results. Hpatea medicine could be an economical
and acceptable method to avoid additional cost®e aherage total cost of therapy was
significantly lower with the homeopathic combinatimedicine than with antibiotics [3].

Besides the potential for self cure and treatmeitih Wwomeopathy remedies, other physical
methods like cooling, milking out, massage, ana/mtments could be effective in achieving
satisfying results [18-19]. Further analysis andhparison of other differences in nosodes both
with and without physical treatment is necessargrder to provide better results [18-19]. On the
other hand, it is recommended that risk factore ldge, days postpartum, and season as
important factors of subclinical mastitis, be caesed with nosodes homeopathic treatment.
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CONCLUSION

It was concluded that treatment of cows with suticdl mastitis using a combination of
homeopathic nosodes resulted in lower SCC and eeldisolated bacteria compared with the
control group. In addition, the nosodes had arceffereducing the incidence of mastitis.
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