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Abstract: Problem statement: Little research has focused on treatment of couth wubclinical
mastitis during lactation. The seedNifjella sativa Linn. (Ranunculaceae), commonly known as black
seed or black cumin, is used in folk (herbal) medicApproach: Objectives of this study were to
evaluate the effect dfigella sativa Extract (NSE) with two regimens for treatment abslinical
mastitis in lactating dairy cows and to determirf@al regimen enhanced efficacy ofResults: From
one hundred Holstein dairy research herd in Mastitaag 83 cows with a total of 157 subclinically
Saphylococcus aureus infected quarters were included. Cows were enrafidtie study based on milk
somatic cell counts >200,000 ftLand isolation ofStaphylococcus aureus in 3 samples obtained 1
week apart. About 10 cc of NSE (in paraffin: 200 wg') was administered via intramammary
infusion. First, Cows were divided into three treant groups. Group 1 (37 cows) received
intramammary infusion at each milking (3 times gafbr 3 days with 10 cc NSE. Group 2 (24 cows)
received the same intramammary infusion but onlgeodaily for 3 days. The third, 22 cows were
included as an untreated negative control groupulein bacteriologic cure of 69.4% of quarterd an
59.5% of cows (Group 1) compared to 60% of quadears45.8% of cows (Group 2). Test for mastitis
diagnosis Somatic cell counts of milk from quartdrat were not cured were higher prior to initiatio
of treatment than those cured. A bacteriologicalecwas defined as a treated infected mammary
quarter that was bacteriologically negative for firesence ofS. aureus at 3-7 day after the last
treatment.Conclusion: All two Nigella sativa treatment regimens were significantly better thiaa
negative control and the nine dodégella sativa treatment regimen treatment group was not
significantly better than the three dose treatngeotip (p = 0.332).
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INTRODUCTION clinical mastitis and the opportunity for certaimstitis
pathogens to spread from infected mammary quaxers
Clinical and subclinical mastitis are the 2 majoruninfected mammary quarters. Acceptance and
forms of the diseases. Clinical mastitis results inapplication of mastitis control programs implemeiite
alterations in milk composition and appearancethe 1960s, including teat disinfection, antibidtierapy
decreased milk production, elevated body tempezaturand culling of chronically infected cows, has led t
and swelling, redness, or heat in infected mammargonsiderable progress in controlling contagioustitigs
quarters. It is readily apparent and easily detecte pathogensSaphylococcus aureus is one of the most
However, detection of mammary quarters withcommon causes of contagious bovine mastitis and
subclinical mastitis is more difficult because siggre  subclinical mastitis in dairy cattle worldwide aB@-
not readily apparent (Radostit®t al., 2000). 100% of herds may be infected with this pathogen
Consequently, subclinical mastitis, which is thestno (Radostitset al., 2000; Morgan, 2008)
prevalent form of the disease, often goes undeatecte The seed oNigella sativa Linn. (Ranunculaceae),
Many subclinical Intramamal Infection (IMI) tend to commonly known as black seed or black cumin, isluse
persist, resulting in elevated milk SCC and deadas in herbal medicine all over the world for the traant
milk production, which may lead to development ofand prevention of a number of diseases and conditio
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that include asthma, diarrhoea and dyslipidaemiahen 500 g of these seeds were added to 2500 mid liq
(Hawari and Al-Dabbas, 2008). Nigelldli¢ella sativa ~ parafin for 90 min and then it was filtered.
L.) is an annual herbaceous plant belonging to the The antimicrobial activity of the final Black cumi
Ranunculaceae family growing in countries bordetiveg  oil extract was investigated agairStaureus bacteria
Mediterranean Sea and is cultivated throughoutladid  strains in bovine subclinical mastitis.
other tropical regions of the world (Mehthaal., 2008; Lactating dairy cows from a dairy research herd
Saganuwan, 2009; Cheikh-Rouhat al., 2007). A  (The University of Mashhad-Iran) were included hist
number of reports have been published on the acfion study. All lactating cows with a milk SCC >200,000
N. sativa extracts or its oil on the different bacterial mL™ based on Dairy Herd Improvement herd test data
isolated (Al-Hajet al., 2010; Hawari and Al-Dabbas, were considered for inclusion. Cows (n = 83) were
2008). enrolled in the study based on milk SCC >200,000
To date, little research has focused on treatm&nt mL™ and isolation ofS aureus in the 3 samples
cows with subclinical mastitis during lactation.sRi  obtained 1 week apart. Infusion of one syringe 8EN
factors for bacteriological cure &faphylococcusaureus  into each affected mammary quarter, which was
infections following antibiotic treatment were repal  repeated three times after a 24 h interval or times
previously. They included age, number of infectedafter an 8 h interval for 3 days. In that herd, the
quarters, quarter location and stage of lactatind a principal investigator monitored cows for subclalic
severity of the inflammation (Sokt al., 2000; mastitis using routine cow SCC results. A cow was
Barkemaet al., 2006). considered to have subclinical mastitis (and thus
An objective of the present study was to evaluatgotentially qualify for enrollment) if the SCC was
the effect of two regimens of NSE for treatment ofgreater than 200,000 cells MLtwice in the test The
natura”y OCCUrring subclinical mastitis in |aCtHJi cows were all in mid (_‘]_56 days) lactation, We|ghed
dairy cows caused b§taphylococcus aureus. Another  595+25 kg and were milked three times daily
objective was to determine which regimen of NSE hashroughout the study. The cowsd been lactating for
enhanced effect for subclinical mastitis. 5+9 months and were milked 3 timéaily throughout
Recently, reported that the intensity of bacteriakhe study. The average daily milk production wakg§0
shedding was negatively associated wBhaureus  at the start of thexperiment. We confirmed that the
cure following antibiotic treatment at dry-off. 16  mastitis wasS aureus-induced by performing weekly
worthwhile to determine whether previously iderttfi  sybclinical cultures, SCC and cultures of totalteda
risk factors forS. aureus cure apply to other bacterial andsS aureus prior to the experiment.
species that also often cause subclinical mastitis Feed intake was unchanged throughout the
(Alhaj et al., 2008). experiments in both groups. The daily milk prodoiti
Fina”y, treatment success should lead to redUCtiOin none of groups improved after treatment and no
in SCC. Concerning the importance & aureus  significant difference was observed between the
mastitis, monitoring of herd for diagnosis of thestf  treatment groups and the control, indicating tha t
cases of infection is necessary for prevention Ofreatment has no effect on enhancing the milk yield
infection spreading and the culture of milk is The cows did not have clinical mastitis, but atstea
considered. We planned to investigate the effe€t quarter was subclinically and spontaneously infiécte
N. sativa seeds on subclinical mastitis Byaureuswith  \with S, aureus and had elevated milk SCC (above 200
paraffin extract oiN. sativa 10 cc (200 mL m[') and 000 cells mCY) and the average of the number of
we treated those infected cows quarters with NSExffected quarters per cow was 2 quarters. The sount
successful. were significantly lowered (p<0.01) by the NSE,
meaning the NSE effect on SCC between days 0 and 3
MATERIALSAND METHODS and also days 3 and 7. And the counts were greater
(p>0.01) by the paraffin, meaning paraffin has ffect
N. sativa seeds were purchased from a local herbabn SCC between days 0 and 3 and also days 3 and 7.
shop with a fair degree of quality assurance inz8ahr Infected mammary quarters of cows in the nine
(Khorasan province-lran) on June 2009. The plantose -NSE treatment regimen (groupl) (n = 37 iefiéct
specimen was identified by two botanists in thecows, 72 IMI) were treated three times daily withct
herbarium department of Iranian Research Institfite of NSE per quarter for 3 consecutive days.
Forests and Rangelands, Mashhad, Iran. Infected mammary quarters of cows in the three
Immediately prior to the extraction process, thedose NSE treatment regimen (Group 2) (n = 24 iefict
seeds were ground in a blender to produce a powdeows, 35 IMI) were treated once daily 10cc of NSE p
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quarter for 3 consecutive days. Twenty two cowhwit for 2 way tables was the appropriate statistic to
50 IMI were included as an untreated negative cbntr compare treatments. To determine normality of each
group. Infected mammary quarter (s) of each cowgroup, we used the one sample Kolomogorov-Smirnov
included in the study, except for cows in the waied  Test. It was used to compare milk bacterial growth
negative control group, were infused intramammarilyscores between the two groups for each sampling
with NSE via full insertion of the plastet cannitdo  occasion and the scores between pre-treatmentftend a
the teat end. Somatic cell count was measured om eatreatment in each group. The pre-treatment valoes f
quarter. Mammary quarter foremilk samples wereeach cow or udder quarter were calculated. Thes, th
obtained 0 and 3 day before treatment, immediatelpre-treatment value and each post-treatment value
prior to treatment and 3-7 day after the last trestt  within each cow or udder quarter were compared by
for microbiological evaluation. All samples were paired t-test. Thereafter, for each parameterCtimenge
collected immediately before regular milking using between the pre-treatment value and the value oh ea
standard procedures described by the National asti post-treatment sampling were calculated.

Council (Abdulelah and Zainal-Abidin, 2007). Daily milk production in none of groups were
Before sample collection, teats were dipped in @mproved after treatment and no significant differe
premilking teat disinfectant, cleaned thoroughlyied was observed between treatment group and control
with paper towels and teat ends were sanitized witlindicating that treatment has no effect on enhancin

swabs containing 70% isopropy! alcohol. milk yield.

Milk samples were examined following procedures The number of quarters enrolled in the study ¢n) i
recommended by the National Mastitis Council and agpresented. If one cure rate is shown, this presiets
described by with modifications (Abdulelah and Zd&in average cure rate without consideration of hostofac
Abidin, 2007) briefly, foremilk samples (10 pL) fro  and the number of quarters cured out of numbetadea
each quarter were plated onto one quadrant of & shown.
trypticase soy agar plate supplemented with 5%

defibrinated sheep blood. Plates were incubat@¥ 4t RESULTS
and bacterial growth was observed and recorded at 2
intervals for 3 day. Bacteria on primary culturedioen There were 157 subclinical IMI in the 83 cows

were identified tentatively according to colony enrolled in this study which were dueScaureus.

morphologic features, hemolytic characteristics and  The first analysis, the effect of NSE against all

catalase test. Isolates identified presumptively agpese subclinical IMI was 60 and 69.4% for the ¢hre

staph;:lococci ;/]ve(;e tested for coagulase by the tub§,ce and nine-dose of NSE treatment regimens,

coagulase method. . . respectively. All two NSE treatment regimens were
The milk SCC was determined by the Dairy He.rdsignificantly better than the negative control ahe

Improvement Association Laboratory (Mashhad). Milk ™. .

samples (-25 mL) for SCC determination werenine ’dose NSE treatment regimen treatment group

collected before cows were milked and after coridgct Wasn't better than the three dose treatment group

the strip cup evaluation and collection of milk for (P>0.05).

microbiological evaluation. All NSE treatment regimens were significantly
A bacteriological cure was defined as an infectionbetter than the negative control and both the thcese

that was negative for the presence of previoushand nine dose NSE therapy treatment regimens had

identified S. aureus at 3 and 7 day after last treatment. significantly higher bacterial cure rates than t¢oetrol

The percentage of subclinical IMI cured in quartersyreatment regimen.

receiving two regimens (three-dose and nine-dose of There were 72 quarters from 37 cows (study 1)

NSE) was compared with the percentage cured in thﬁnd 35 quarters in 24 cows (study 2) correctly bedo

untreated control and percentage of subclinical IM.lfor sub clinical mastitis occurred with isolates)

cured by the nine-dose regimen was also compartd wi . L o .
y g P aureus. Quarters with clinical mastitis during the

the percentage of subclinical IMI cured in the #ire ) . L
dose regimen group. observation period or with incomplete data were

Data were analyzed by multidimensional €xcluded from statistical analysis. The distribatiof
contingency table methodology, which compared curdarity, stage of lactation, number of enrolled gews
rates between treatments by use of Pearson x thépy per cow, proportion of front Vs rear quarters and
MINITAB 15 software). pretreatment SCC level showed no major differences

In this case, treatment by response informatioramong treatment groups within study. Bacteriologica
could be pooled over herd and the Pearson x Zttati cure results by treatment group are in Table 1.
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Table 1: Pairwise comparison of subclinical masttire rates following two regimens of NSE

Two sided p-values/ Pearson Chi-Sqbiare

NSE treatment regimen Cured @) 3 dose 9 dose Control

3 dose 21/35 (60%) 0.33/0.94 0.00/29.628
9 dose 50/72 (69.4%) 0.00/48.34
Negative control 3/50 (6%) .

I Treatments were compared using Pearson x 2t&tatisNumber of cured infections divided by total numbginfections in each group; Two-
sided p-value comparing treatment listed in rovhwitatment listed in the column

In the untreated group, the CURE percentage destleasregimen. This confirms the study of (Bradley and

as lactation progressed. As expectedepenge Green, 2009).

CURE was also significantly lower with increased In addition, quarter location, InNSCCpre and the

parity and higher number of colonies. interaction of parity with InSCCpre and quarter
The geometric mean SCC did not differ between docation were significantly associated with InSC&po

3 and 7 posttreatment and were averaged for allEl Bagiretal., 2010; Mungubet al., 2005).

analyses. LnSCCpost was significantly lower than Regardless of treatment regimen, bacteriological

INSCCpre in all treatment groups. cure rate was higher in younger animals and when
fewer colonies had been isolated pre-treatment (not
DISCUSSION shown). Stage of lactation also affected bactegiokd

) ) cure, but its effect varied with the treatment naegn.
According to the results of this research and the

previous studies on bovine mastitis in IrAby-Al- CONCLUSION
Basal, 2009; Eslampowt al., 2009),S aureus mastitis
has a high prevalence in dairy cattle and remasna a As the number of quarters infected per cow

main problem in herds. There were no signs of IOXiC jncreased, there was a decrease in the cow cuee. rat
in either clinical trial. A significant differenceén the  Resuits of our work (Not published) support the
cure rate occurred between the negative controlttaad concept that black seed oil possesses significant

experimental groups at p = 0.05. antimicrobial activity againss. aureus and nine-dose

The purpose of this study was an attempt tO\SE js as effective at eliminating IMlas three- @os
treatmentS. aureus intramammary natural infections NSE. According to these advantages of NSE we

subclinical by NSE in condition of Iran and to ca®  racommended to use it as antibacterial for bovine

the results with two groups of treatment. The u8ed giitis. Further work is needed on the formulaién
times in 24 h method was the same to t®aUreus  ihis herb.

strains isolated from intramammary infections dsrie

in 24 h and comparative cure rates reflected tlo#lt b ACKNOWLEDGMENT
regimens of NSE therapy had the same treatment
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