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SUMMARY

A commercial dairy farm had a serious mastitis problem in spite of its
control hygienic measures. For detecting the cause of this problem
samples were taken from a- clinical mastitis quarter milk, b-bulk milk
tank, C-milking machine, d-water source. The samples were examined
for total bacterial count, coliform count,isolation and identification of the
isolated microorganisms. Antimicrobial susceptibility testing was
performed for isolates of clinical mastitis quarter milk. The total
bacterial count recorded an average number of 5.3x] 06 . 7.8% I 06
33.45x] 06 and 38.9x I 06 Cfuml for bulk milk, milk clusters, water
pipes and water tank respectively while the coliform count was 4.2x 705
44x1 05 2.35x1 06 and 21.7x1 06 respectively. The drug ofchoice based
on antimicrobial sensitivity testing was rifamycin and enrofloxacin.
Members of the family Enferobacteriaceae were the main pathogens
isolated from clinical mastitis,bulk milk milking machine water pipes
and water tank. From the results obtained it could be concluded that
water pollution with members of the family Enterobacteriaceae is
considered as the main source of pollution. The result of this work
emphasizes that periodical bacteriological investigation of farm water,
bulk milk | affected quarters and milking machine is an essential
measure for minimizing losses of dairy industry.
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INTRODUCTION

Bovine intramammary infection or mastitis is a complex
infectious disease, which results in major economic losses for dairy
agriculture. Mastitis control involves detection and tréatment of existing
infections and prevention of new infections (Morris et al., 1978).
Bacteriological culture of milk is the gold standard method for
determining the cause of clinical mastitis in dairy cows. Although
substantial progress has been made world wide in reducing subclinical
mastitis caused by contagious pathogens, clinical mastitis remains a
frequent and costly disease of dairy cows, even in well managed herds
(Erskine et al., 1988). The microorganisms responsible for most
episodes of clinical mastitis in well managed herds are Gram negative
(primarily coliform) and Gram positive (primarily Streptococcus
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spp.other than Streptococcus agalactiae and Staphylococeus spp. other
than Staphylococcus aureus) where each group of microorganisms is
responsiblc for approximately one third of the cases (Hogan et al.,
1989, Barkema et al.,, 1998,). These bacteria are ubiquitous on dairy
cows and farms.

A decrease in bulk milk SCC (somatic cell count) has been
observed in virtually all countries, and based on that, an associated
decrease in prevalence of major pathogens may be expected. However,
clinical mastitis incidence has not decreased, in some cases increased or
resulted in a higher proportion of systemic sick cows when bulk milk
SCC decreased, (Hogan et al., 1989. Miitenburg et al., 1996.: Barkema
et al., 1998.; Elbers et al., 1998).

‘The farm of the present study although it has a decreased number
of SCC in bulk milk, its complain was an increased number of clinical
mastitis with low quality of bulk milk. The present work aimed to
establish the sources of bacterial contamination of bulk milk and the
cause of increasing mastitis through bacteriological investigations of
clinical mastitis cases.bulk milk tank,milking machine and water supply.

The therapeuic treatment of the reported mastitis cases was
suggested according to the antimicrobial susceptibility testing.

MATERIALS and METHODS

The subjects of this study were four hundred and fifly dairy cows
in a commercial dairy farm (Alex.Desert road) that were milked thrice
daily in Alfa Laval milking parlor with automatic removal of milking
units. Preparation of udder for milking included udder washing with
runing water, drying with individual paper towel, examination of
foremilk and mammary gland for abnormalities. Mastitis control farm
program was based on postmilking teat dipping in 1% iodine and
antibiotic therapy of clinical cases and nonlactating cows The farm had
been low SCC, but clinical mastitis remained a serious problem.. Farm
system for milking machine followed the forgoing steps for cleaning and
disinfecting:

a- cleaning with cold water "open cycle".

b- Cleaning with caustic soda ((500 gm/501iter of hot water at 70°C) in
closed cycle for 5 minutces.

¢- using the cold water"open cycle"
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d- Washing with quaternary ammonium compounds in closed system for
15 minutes.

¢- using nitric acid (50%) in closed cycle twice weekly.

{- Washing with cold water "open cycle".

g- Rinsing with cold water before milking.

Animals:

Fourty seven Friesian dairy cows suffering from mastitis were
enrolled in the study. Samples for bacteriology:
A-Quarter milk samples(Clinical mastitis):

Cases of mastitis were characterized by shedding of abnormal
milk (flakes, clots, or discoloured milk) or presense of swollen or
indurated mammary quarters at milking time All cows included in the
study had clinical mastitis of only one mammary quarter at the time of
sample collection.

Quarter milk samples from cows with clinical mastitis were taken
as recommended: After cleaning the teats of the affccted quarters (N.
=39) with 70% ethanol and discarding the fore discharges of these
quarters, milk samples were collected in a duplicate sterile maccartney
bottles from each affected quarter before treatment was administered
(day o).

B-Bulk milk tank:

In a sterile 250 m] bottle bulk milk samplc was taken from the
two milk tanks (n. =2).
C-Milking machine:

Samples I'rom the teat cups were taken using a sterile cotton
swab, which was moistened with sterile quarter strength Ringer'solution,
the swab was immersed in a tube containing 10 ml quarter strength
Ringer's solution
D-Water samples:

In a sterile 500 mi bottles, under resiricted hygienic conditions,
water samples (n--2) were taken from:

a- water pipes in milking parlor
b- main water farm tank (N. =2).

The samples were kept in an iccbox and transported {o the
laboratory for total bacterial count according to (A.P.H.A_,1985) and
coliform count according to Thatcher and Clark (1978).

Isolation and identification of the microorganisms:

Samples (Milk or water) were centrifuged at 3000 RPM for 15

min. From the sediment, a sterile loopful was inoculated into a nutrient
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broth (Difco), brain heart infusion broth (Oxoid), then incubated
aerobically overnight at 37C for enrichment and enhancement of
bacterial growth. Subcultures were streaked on nutrient agar, 5% sheep
blood agar and macconkey bile salt media. After incubation, suspected
colonies were described for their appearance., haemolytic activity and
morphological characters. Smears from the colonies were stained with
Gram’s method and examined microscopically then divided generically
according to staining reaction, shape and cell arrangement. The isolates
were identified biochemically according to Bailly and Scott (1978),
Finegold and Martin (1983) and Cruickshank et al., (1984).
Antimicrobial susceptibility testing:

This test was done for the isolated microorganisms from the
affected quarters according to Quinn et al., (1994).

RESULTS And DISCUSSION

The results showed that both total bacterial and coliform count of
bulk milk, milk clusters water pipes and water main tank recorded
increasing cfu /ml. The total bacterial count recorded an average number
of 5.3x1 06 , 7. gX,06 33.45x1 06 and 3 8.9x 1 06 CfUMI for builk
milk,milk clusters, water pipes and water tank respectively while the
coliform count was 4.2x1 03 44x1 03 2.3 Sx 1 06 and 21.7x] 06
respectively (Table 1). From this table it is noticed that the bacterial
counts, with their total or coliform counts, are much higher in case of
milk cluster saaamples than those of bulk milk samples. This
remarkable increase is due to the passage of milk through the milking
equipment which gets contaminated from the polluted water source since
the last step of farm cleaning system is rinsing with cold water in closed
system. The water pollution is quite evident on observing the high
bacterial counts (total and coliform) of the water samples especially
those taken from the water tank. It is worthmentioning that the most
predominant,,bacterial isolates were the coliform bacteria (Enterobacter
aerogenes and E.coli).The presence of these coliforms especially E.coli
in the milk is a great threat to the consumer in casc of incfficient
pasteurization since they causc certain cascs of gastroenteritis especially
in children (Cruickshank ct al., 1984). Moreover, Quinn et al. (1994)
reported that the members of Enterobacteriacae a such as Enferobacter
aerogenes, and Ecoli, have lipopolysaccharides in the outer membrane of
the cell wall that are potent endotoxins, which are released on the death
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and lysis of the bacteria. The more pathogenic members of the
enterobacteriaceae have other factors such as adhesins for attachment to
host cells and capsules that are antiphagocytic.

Coliforms are also responsible for spoilage of milk and its
products which includes acid production, sliminess, ropiness, bitter
flavour, grassy unclean, feacal oudor as will as rancid and soapy flavour
(Stead, 1986). Such spilage will disgrade the value of the milk and
consequently leads to economic losses to the milk plant.

As regards the examination of 39 cases of clinical mastitis it is
shown that (Table 3) members of the family Enterobacteriaceae were
the main pathogens isolated n=31 (79.48%) which included
[Enterobacter  aerogenes n-17(43.58%),  E.coli n--6(13.38%),
Enterobacter and n--5(12.82%), Klebsiella preumoniae n--3(7.69%)].

Staphylococcus spp.were isolated in a percentage of 12.82%
represented as: Staphylococeus aureus n--2( 5.1%) and Staph.epidermidis
1--3(7.9%) in addition Streprococcus ubris was isolated in a percentage
ol 7,6% (n--3).

A decrease in bulk milk SCC has been observed in virtually all
countries, and based on that, an associated decrease in prevalence of
major pathogens may be expected. However clinical mastitis incidence
has not decreased (Hogan et al., 1989).

Therapy of clinical cases assists the cow's defenses to overcome
the infection. The treatment aims to provide antimicrobial
concentrations in the udder, which are equal or higher than the minimum
concentrations needed for the common masiitis pathogens (Francis,
1989). The drug of choice based on antimicrobial sensitivity testing
(Table3) was rifamycin and enrofloxacin Rifamycin inhibited the
growth of Enterobacter aerogenes (52.94%), Ecoli (50%) Enterobacter
hafnia  (60%),  Staphylococcus — aureus (50%),  Staphylococcus
epidermidis  (33.3%)  and Streptococcus  ubris (66.6%), while
Enrofloxacin inhibited the growth of these organisms with an inhibition
percentage of 29.7, 66.6, 60, 50, 33.3. and 66.6 respectively, Lffective
antimicrobial therapy depends on the susceptibility of the pathogen,
pharmakokinetic characteristics of the drug, the amount of the drug
given al one time, the route . frequency of administration, the duration of
reatment, its half life, concentration and persistence at the site of
infection (Quinn et al., 1994).

From the results obtained it could bhe concluded that water
pollution with members of the family Enterobacteriaceae would cause a
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great risk to the farm represented in contamination of the bulk milk, and
maintain a permanent source of recontamination and pollution of
milking machine after cleaning, which renders the cleaning system
unefficient. Morcover, washing of the milking machine in the last step
of the cleaning system with cold water and rinsing it with cold water
before milking refresh the presence of the contaminant bacteria mainly
Enterobacter aerogenesdEcoli in milking clusters, and milking machine
accessories. It should be noted that other factors such as vacuum
pressure, dilated teat sphincter, with an individual variance of mammary
gland immune status for each cow in presence of contaminated clusters
would result in mammary gland infection.

The result of this work emphasizes that periodical bacteriological
examination of farm water, bulk milk, affected quarters and milking
machine is an cssential measure for minimizing losses of dairy industry

REFERENCES

AP HA ( 1985) Standard methods for the examination of dairy
products. 15"  Ed,American Public Health Association.
Washington,D.C.

Bailly, W.R. and Scott, E.G. (19 78): Diagnostic Microbiology 5" Ed.
The C.V.Mosby Company. Saint Louis.

Barkema HW.; Schukken, Y.H. and Lam, TJG.M (1998) Incidence of
clinical mastitis in dairy herds grouped in three categories by
bulk milk somatic cell counts.J.Dairy Sci. 81:411-419.

Cruckshank, R.; Duguid, J.P.J.: Marinion, B.P. and Swain,R.. H.A.(1984):
Medical Microbiology 12* Ed. Vol.11 Churchill Livignstone
Edinburgh, [.ondon and New York.

Elbers, A RrW.; Miltenburg, J.D. and Delang, D. (1998): Risk factors
for clinical mastitis in a random sample of dairy herds from the
southern part of the Netherlands. JDairy Sci.81:420-426.

Erskine,R.J.. Eberhart, R.J. and Hutchinson L.J.(1988): Tncidence and
types of clinical mastitis in dairy herds with high and low
somatic cell counts. J.Dairy Sci. 72: 1547-1556.

Finegold, S.M.. and Martin, W.J. (1983): Diagnostic Microbiology. 6
Ed. The C.V. Mosby Company. St. Louis Toronto, London.

Francis, P.Gi. (1989): Update on mastitis.111 mastitis therapy.Br.Vet.J.
145: 302-311.

153



Assiut Vet Med. J. Vol 44 No. 88 January 2001

Hogan, J.S., Smith, K L., Hoblet, K.II (1989): Field survey of clinical
mastitis in low somatic cell count herds. J.Dairy Sci.72: 1547-
1556.

Miltenburg, J.D., Delang, D. and Crawels, A.P.P, (1996): Incidence of
clinical mastitis in a random sample of dairy herds in southern
Netherlands. Vet Rec. 139: 204-207,

Morris,R.S.; Blood D.C;Williamson, N.B. Cannon,C.M. and Cannon,
R.M.(1978): A health program for commercial dairy herds for
changes in mastitis prevalence. Australian Veterinary Journal
54: 247-251.

Quinn, P.J:.CarterMFE; Marker, B. and Carter, G.R.. (1994); Clinical
veterinary microbiology. Wolfe Publishing, Year Book Europe
Limited.

Stead, 1. (1986): Nficrobial lipase. Their characteristic role in food
spoilage and industerial uscs.J. Dairy Res. 53: 481-505.
Thatcher, ES. and Clark D.S. (1978): Microorganisms in foods,their
significance and methods of enumeration, 2™ Ed. ICMSE,

Academic Press, New York.

154



o [ T + SUET 1B
= o sadud
~ + 0] IDJEAL
I e L e 7 | SN TN
= il - ] A yng
3 + = + + + * e ! 18 24 SHOSE ROmD |
M\._ i SHGn” avjonmand vuifoy t sauagoan
M..J.m w ydang | sipreaapda ydogg snaany: H&Ev. DRASGAEY ANVGOABTI] 1703 | ADIVGOLBUT] agdureg
3 saiduns AP S WoL p1e[ost smsmreioonnn pajejost a L (7) Qe
=
=~
3 B s S
= OIXLLT | e LOIX6'8¢ | ey Woxy e
< LIXEET |  OINGrEE sadid wiosy 1ajeM |
= DTXpE 01X SISO §[UN
= [ LOIXTP SOIXTES o NqUE I g

0O WLIOIIOD) NIMOD [BLIAIE] [BI0] oyduieg

sa[dues AP AN JO N0 LILI0JI[eD PUR JUNOD [E1jR] [BIOL (]) SIARL

155



2001

Y .

Janua

S2100d5 ) 1o raquimu g A1 1 paYerRs St AAmsuns Jo sdeanng P-4
nnde ayi o1 Aanssuas SISt MY =G wonkmargy

_nl{l_|l'|¥ SN B B e B e ) |
-luwl.m.m.lllu JEEE T s 1 _' o ||_ t = PIONQ O] | uivoury
— | s -y ol ey
999 g £EE 'l__.l.lomll S | oL tlos ¢ 7y $|  Poxog | mexoponr |
ﬂc ‘I—Iv
— | EEe ‘I_I_‘ll z _‘la . ot 6z S| poxgog | mpdownar
= 5 =
_eee g { € s PIOYQ OF | updwviuag

o

? S _ f_| Fllﬂu‘ ] e S l-._.lfilli_ PIOXQ 0L ..al_
: 2 — |I|Lv|||ll I v 5| oo oy
| ‘_’ T u

oy _ |||;_|[ i ; 06 s T
ooy Ll W% g| moxp L | mdmeng
= R N | ueln g saﬁﬁ.ﬁ_
TR ¥6t S |__ S0 | odimagiony

%

SaEet
s — ¥ - ——
% s _ % L.|x S| % s Jml_l % s
% S _ L (Eamwiounaud fclesufoy (¢ 1)s2ualcian

|18 srqnadas | (sprenpdyydo | iz; snamo: wog| iRy | aogoiy (iasy _ 4apv0q04muy | e oy i

Eeaos..%___sae_m Um

- ilh|., E.ﬂl— e
adomauenyy |

usnoﬁ _ «._%_m.

SISEI SUNSELU DI ¢ woap pasesy Tt JOF SIS Srany; i I AL ge L



