dssiut Vet. Med. J. Vol. 55 No. 120 January 2009

Animal Health Research Institute
Assiut Regional Laboratory

BACTERIOLOGICAL STUDIES ON PATHOGENS
CAUSING SUB-CLINICAL MASTITIS IN HOLSTEIN-

FRIESIAN DAIRY COWS IN ASSIUT GOVERNORATE
(With 3 Tables)

By
S.M. SAYED and M.M. ABD EL-HAFEEZ
(Received at 21/12/2009)

S A AAd g sdall cbgaly 4 i) elpmnalt o dug o gy 550 il 40
& gl Alilaay A8al) Gy 5y 8N Culdd g

Ludall 4 deas Jade ¢ Liw Lads S

Aa¥l S8 e (e (g AN (30 OB sel B e Ll all ¢y
Lifia 5aal gl 5_8dl gL Y1 (e dresa O Qe d Ve 30 Gandyy . T ¢ uall gl
3 oandll dglad o ilEl Cophal L Jamall dpdiyaelly (uiiiule bl psKY (5 taaly
3dy . Al g el Gletll Leibal (I o g taal) S Lese Aue YV YO 2
e e s el AT andll LliaY ol a0 Slagyl ciliall 238 Cimuad
Ofie gene (Ji3 3 jie Y oY 230 G je Qua Il G B2l 3 Asladl g datadt Ciltimigd
945411 Sy glill v.'_:i._,_,_)S._u,%Y"O,‘t\‘ Ly 5 e YV 3l sudalt Llle 4y a0 Culinuall e
Lgell (A paall iy el g 0 jie o A1 Jo o5 85 %00 E, 0 A Apuiy 3 Y
A Al i jio ADB o (5 gind L] cal€y %Y, £ Ty o Aue¥'E (e saal i
sl 38l oo A bgl_aall e s Sie B %0V, ) Eh sl ol ALl
epi s VY i€l s Sy %Y+, 1A Laial sl s %110 Ll
Hﬁ_ﬁéﬁ_:!ﬂ(r_'g.\.“ g ill Ql—\JJS_.}AIMLAi Sos,ay Ky U
OilSad (b S g5y e T8l quygSadll e JS5 WYY,V i g0 BSh g
% £,A0 iy b B (gag il 55 Kaliy %%,A (2148 anadl s Leia S %Y ¢, NA
S0, Ay (YOV— 4 ) aslalll oy Saall a5 e S B couta s AT il oy
3—1&;15 il L el o MELQJQ t;!l_)ﬁa.n ol e dsxa.ya‘.u:sjl bl o salye
OpaaboaS sl 5 puaaall 23 g Sl 2 yall asan dpilia s (oo AN < il il
.@hp}a&_éﬁé&ﬂiﬂ&ij&}.@gﬁﬂ]éﬁ%A',Ai _3%?" :Lu-u.l.!ugwg.atu;!b

SUMMERY

The study was conducted on 110 Holstein-Friesian dairy cows suffering
from recurrent sub-clinical mastitis. Screening of 110 milk samples,
pooled samples, by using of both field tests (California Mastitis Test and
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modified Whiteside Test), reveled that 35 and 37 milk samples showed
positive by both tests, respectively. These positive samples were
examined bacteriologically on general and specific enriched media. The
isolated bacterial strains (103 isolates) resembled two categories:
contagious bacteria 37 isolates (35.92%) and environmental bacteria 66
isolates {64.08%). Thirty four (97.14%) milk samples showed mixed
infection, where most of them 20 milk samples (57.14%) were infected
with triple infection. The isolated contagious strains were Staph. aureus
17 (16.3%), Strept. agalactia 11 (10.68%), Corynebaterium spp. 8
(7.77%) and Strept. dysgalactia 1 (0.97%), while the environmental
bacteria were Enterobacter aerogenes 13 (12.62%), Enterococcus
faecalis and E. coli 11 (10.68%) for both, Strept. equi subsp.
zooepidemicus 7 (6.8%), Staph. saprophyticus 5 (4.85%) and other
strains with less proportions were isolated where the most highly
pathogenic of them was E coli O;s7 (1.94%). Antimicrobial
susceptibility testing reveled that all isolated strains were sensitive to
ciprofloxacin and gentamycin with percentage 100% and 80.84%,
respectively.

Key words: Sub-clinical mastitis, bacteriological examination,
Holstein-Friesian cows

INTRODUCTION

Mastitis is the most frequent and prevalent production disease in
dairy herds. It is a widely health problem does not only cause the largest
economic discase related losses in dairy herd farm; but it is also
responsible for extended usage of antibiotic in these enterprises
(Varshney and Naresh, 2004; Bannerman, et al., 2008 and Sakai, et al.,
2008). The serious effect created by mastitis are mostly due to its
subclinical form (APHA, 1985).

The majority of udder infections are caused by pathogens of two
categories, including contagious bacteria, that spread from an infected
cow to another one, such as: Staphylococcus aureus, Streptococcus
agalactiae, and Corynebacterium bovis (Harmon and Langlois, 1986;
National Mastitis Council, 1987, Simth and Hogan,1995; El-Balkemy, et
al., 1997; El-Khodery and Hoedemaker, 2005 and Abdel-Khalek and El-
Sherbini, 2005). Streptococcus dysgalactiae have some characteristics of
contagious organism and spread from cow to another (Smith and Hogan,
1995 and El-Balkemy, et al,, 1997). The other category environmental
bacteria that are commonly present in surrounding environment and may
reach the teat end from that source, such as: E. coli, Strept. uberis,
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Actinomyces  pyogenes, Pseudomonas aeruginosa and other
staphylococcus sp. ( El-Balkemy, et al., 1997 and Anwer, et al., 2003).

From the contagious, Staph aureus seemed to be the
predominant organisms causing subclinical mastitis (Kader, et al., 2002).
It may predispose the herd to infection by coliform or other pathogens
(Jain, 1979 and Ibtisam, et @i, 1993). Streptococcus agalactiae lives in
milk and in the mammary gland, but can survive only for a few hours
outside of the mammary gland (Refai, 1988 and Phucktes, ef af,, 2001).

Persistence of E.coli within the mammary environment was the
cause of recurrent quarter E. coli mastitis and its spread among other
quarters and cows during the milking process (Bradley and Green,
2001). 7

The greatest problem in the treatment and control of mastitis is
emergence of drug resistance by pathogenic bacteria (Brown and
Scassera, 1990 and Jha, et.al, 1994). The pattern of drug resistance
continues fo change in a particular area depending upon various
epidemiological-factors and indiscriminate use of antibiotics (Choudhury
and Narayan, 1984). }

Due to economic and public importance of sub-clinical mastitis,
the present work was aimed to detect sub-clinical mastitis and determine
the predominant contagious and environmental pathogens causing
frequently recurrent sub-clinical mastitis in dairy Holstein-Friesian cows
using the most available media for isolation and determination of
antibiogram of the most prevalent bacterial isolates.

MATERIALS and METHODS

The present study was conducted on 110 Holstein-Friesian dairy
cows with a farm complaint of recurrent mastitis, in Assiut Governorate.
All milk samples were screened by Modified Whiteside Test (W. S. T.)
(Murphy and Hanson, 1941) and California Mastitis Test (C. M. T.),
using Delaval Mastitis Test, 3804101, Poland, (Schalm, ef al, 1971).

For bacteriological examination, ten ml of fresh milk samples
from 37 cows which showed sub-clinical mastitis positive reaction
(individual sampling), as a pooled milk samples of the four quarters in a
sterile screw capped vials, were collected aseptically (Rosenberger,
1979). Milk samples were centrifuged at 3000 rpm for 20 minutes, then
a loopfull from milk sediment was streaked onto Azid blood agar plate
(Cruickshank, et al.,1975) and a loopfull also was inculated into nutrient
broth (Diffco), broth 10% Nacl, MacConkey broth (Oxoid) and modified
EC-medium (Diffco No.7197405), with novobiocin 2%, for enrichment
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of E. coli O;s7, Okrend, et al. (1990). The previously inoculated tubes
were incubated at 37°C for 24 hours. From the incubated tubes, loopfulls
were streaked onto the surface of the nutrient agar, blood agar with 5%
sheep blood, mannitol salt agar (BBL), MacConkey agar (Oxoid) and
Sorbitol MacConkey agar, for isolation of E. coli O;s; (Diffco No.
094729/004) plates (Finegold and Martin, 1982; Quinn, ef al., 1994 and
Heuvelink, et al., 1996 and 1997). The inoculated plates were incubated
aerobically at 37°C for 24 hours.

The suspected colonies were identified morphologically by
Gram's stain and biochemically confirmed according to Quinn, ef al.
(1994), using catalase activity, coagulase test as well as novoboicin (30
mceg) and polymixin-§ sulphate (300 u) sensttivity tests for identification
of Staphylococcus spp. As well as identification of Streptococci spp.
Was done by catalase test, haemolytic activity, sodium hippurate
hydrolysis, aesculin hydrolysis on blood agar with 0.1% aesculin,
growth in 6.5% Nacl broth, growth on MacConkey agar, Sorbitol,
lactose fermentation and Bacitracin, 0.04 unit susceptibility.

Enterobacteriace and E. coli Os7 (E. coli O;s; colonies on
Sorbitol MacCokey agar were sorbitol negative and appeared pale in
colour as compared with bright pink sorbitol positive colonies produced
by E. coli and other enteric pathogens, Farmer and Davis, 1985),
identified biochemically by conventional IMVIC (Indole, Methyl red,
Voges proskauer and citrate utilization) test, motility, triple sugar iron
agar (TSI inoculation and sorbitol, raffinose and cellobiose
fermentation, according to (Quinn, er af, 1994 and DeBoer and
Heuvelink, 2000}, )

Antibiogram of the recovered isolates was adapted using
antimicrobial susceptibility testing by disc diffusion standard technique
according to Bauer, et al. (1966), Finegold and Martin (1982) and
Quinn, et al (1994). The isolated strains were tested against 10
antibiotics (ciprofloxacin 5 meg, cepholexin 30 mcg, gentamycin 10
mcg, kanamycin 30 mcg, lincomycin 2 meg, neomycin 30 mcg,
oxytetracyclin 30 mcg, rifamycin 30 mcg, streptomycin 10 meg and
sulbactam 10 mcg plus ampicillinl0 meg ), ( Bioanalyse-Egypt).

RESULTS

From the obtained results, out of 110 testéd milk samples, 35
(31.82%) showed positive C.M.T. results which were true positive as
they all revealed positive bacterial isolation. Modified Whiteside Test
revealed 37 (33.64%) positive cases (beside the 35 true positive, there
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were two false positive cases). The results of bacteriological
examination and the antibiogram pattern of the prevalent isolates to
different antibiotics are shown in Tables 1, 2 and 3.

Table 1: The frequency percentage of the single and mixed infection in
pooled milk samples.

Single infection | Double infection | Triple iafection Quadruple infection
No. 1 7 20 7
% 2.86 20 57.14 20

Table 2: Bacterial species recovered from sub-clinical mastitis milk of
Holstein-Friesian cows.

Bacterial species Ne, Frequency %
Contagious organisms (no.=37) 3592
-Staph. qureus 17 16.50
-Strept. agalactia i 10.68
-Ceorynebacterium spp. 8 7.77
-Strept. dysgalactia 1 0.97
Environmental organisms (no.=66) 64.08
-Enterobacter aerogenes 13 12.62
~Enterococcus fuecalis 11 10.68
-E_coli other than Oysy 11 10.68
-Strept. equi subspzooepidemicus 7 6.30
-Staph. saprophyticus 5 4.85
-Staph . intermedius 4 3.88
~Ctirobacter spp. 3 291
-Proteus spp. 2 1.94
-Strept. Pyogenes 2 1.94
-E.coli Q157 2 194
-Hafhia alvei 2 1.94
-Serratia marcescens 1 0.97
-Proteus vuigaris H 0.97
-Salmonelia 1 0.97
-Shigella i 0.97
Total 143 100
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Table 3: The percentage of in vitro antimicrobial susceptibility pattern of the most frequent isolates against
different antibiotics.

" Isolated micro-orgadisms  No. of the % of sensitive tested straing
tested oo - - - - - e
isolates Cipreflox- | Gentamycin] Kanamycin| Tincomycin| Neomycin Oxytetra- {Rifamycin| Strepto- Cepl.lo- Sulbact-gm
acin cyclin mycin lexin +Ampi-
L"" S ¢illin
Staph. Aureus 17 100 8235 17.65 0 2941 47.06 41.18 29.41 17.65 2941
| K. coli S N A (L 69.23 6154 0 61.54 2308 1538 [ 1538 | 61.54 3077
Fntero-bacter aerogenes | 13 = 100 69.2 15.38 0 7.69 30,77 7,69 30.77 100 3077
i — i e N
Fnterococcus faecalis il 100 8].82 . 54.55 0 2727 2727 2.09 54.55 27.27 9.09
Strept. Agalactiae 11 ( _100 100 | 63.6 7'_‘ 18.18 36.36 72.7 1818 36.36 45.45 9.09
| Corynebacterivmspp | 8 L 100 | 75 | 50 O 375 375 12,5 125 25 12.5 'j
Strept, equi subsp. zooepi- 7 100 100 57.14 28.57 5714 28.57 1429 14.29 57.14 0
demicus
I eSS ___,__|__,_ﬁ_______|ﬁ_,___,_,_{ -
Staph. Sarophyticus 5 100 100 20 0 20 60 L 40 60 20 20
— — ] 1
| Strept. pyogenes | 2 i 100 50 50 | 50 50 50 50 50 50 0
| . _Total overall 8 100 | 8084 ° 4332 10.75 36.32 41.88 2315 337 44.89 | 15.74
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DISCUSSION

Sub-clinically infected cows are cyclic shedders of organisms
and cycle through low and high shedding patterns of pathogens during
lactation. In addition cows suffering from sub-clinically mastitis show
no sings, secrete apparently normal milk for long time during which
infected animals act as potential reservoir for the responsible causative
organisms and spread infection among neighboring animals in the herd
(Mohamed, et al., 1993). In the present study results revealed that sub-
clinical mastitis in Holstein-Friesian cows were 31.82% by C. M. T.
Among Friesian dairy cows, sub-clinical mastitis ranged from 5.5%
(Zahid, 2004), 18.5% (Rahman, et al., 1997) up to 67% (Nahed Wahba,
et al, 2005). The sub-clinical mastitis incidence varied widely due to
changing management conditions and different diagnostic tests used
(Radostits, et al., 2000). Since the C.M.T. field test is dependable and
reliable perfect test in good agreement with bacteriological results (El-
Gaml, 1989 and El-Balkemy, et al., 1997), it appeared to agree 100%
with bacteriological isolation in the present work and proved its
superiority than modified Whiteside test which detected false positive
results, 2 milk samples. False positive of Whiteside test is documented
(Nahed Wahba, ef al., 2005).

As shown in Table (1), the incidence of mixed infection was
97.14% and single infection was 2.86%, this finding reflects an idea
about level of environmental bacterial contamination in the herd and
demonstrates the complexity of the disease. In addition Staph. aureus
may predispose the herd to infection by coliforms or other pathogens
{Jain, 1979 and Ibtisam, et al., 1993).

In the present work, shown in Table (2), the frequency
percentage of contagious bacteria causing sub-clinical mastitis was
35.92% (Staph. aureus, 16.50%; Strept. agalactia, 10.68%; Coryneb.
spp, 7.77% and Strept. dysgalactia, 0.97%. The contagious organisms
are well adopted to survive in the udder and usually establish mild
subclinical infection for long duration (National Mastitis Council, 1987;
Mohamed et af., 1993; El-Khodery and Hoedemaker, 2005 and Abdel-
Khalek and El-Sherbini, 2005) and can spread from infected quarters to
other quarters (Smith and Hogan, 1995; Harmon and Langlois, 1986;
Bramley, et al., 1996 and El-Balkemy, et af., 1997).

Staph. aureus and Strept. agalactiae are commonly isolated from
sub-clinical mastitis (Abou-Zaid and Bahout, 1993; Ahmed and Azza,
2001; Abdel-Khalek and El-Sherbini, 2005 and Hanaa, ef al., 2005),
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where Staph. aureus commonly produce long-lasting infections as it
developed sophisticated systemn to avoid phagocytosis and intra-cellular
killing by neutrophils or macrophages (Vanfurth and Van Zwet,1986).

The results obtained in Table (2), revealed that the frequency
percentage of environmental bacteria was 64.08%, this result indicated
the poor milking hygiene, exposure of the tend end to the environmental
pathogens. The environmental bacteria which may cause mastitis usually
originate from the surrounding environment including air, soil, water,
bedding material, faecal matter, milking man and milking utensils
(Anwer, et al., 2003). The portal of entry into mammary gland for Gram-
negative bacteria is the teat canal. Once in the gland, bacteria must
utilize available substrates in the mammary secretion to replicate and
evade host defenses (El-Mahronki, ef al., 2006).

The most familiar environmental pathogen, E. coli, is widely
documented to be a sub-clinical mastitis pathogen (Ahmad, et af., 1991;
Todhunter, et al., 1991; Abou-Zaid and Bahout, 1993; Kader, ef al,
2002; Anwer, et. al., 2003; Awad and Abeer, 2003 and Moussa, ef al,,
2006). Its persistence within the mammary environment was of the
recurrent quarter E. coli mastitis and its spread among other quarters and
cows during the milking process (Bradley and Green, 2001).

In the present work identifying of . coli O1s7 was performed by
enriching in mEC- medium with novobiocin followed by streaked onto
Sorbital MacConkey agar. These media were the efficacious sensitive
media for enrichment and isolation of E. coli G157, E. coli O1s7 colonies
was appeared pale in colour (sorbitol negative) on sorbito] MacConkey
agar as compared with bright pink sorbitol positive colonies produced by
E. coli (Farmer and Davis, 1985 and Heuvelink, et al, 1997).
Concerning to the biochemical reactions of E. coli O;57 were typical as
E. :coli with exception of sorbitol fermentation (Doyle and Schoeni,
1987). E. coli O;s7 was negative for sorbitol, cellubiose and reffinose
fermentation in present work. The failure of fermentation of these sugars
were the main biochemical differenation of E. coli Q;s; from other E.
coli species (Varnam and Evans, 1991 and De Boer and Heuvelink,
2000). As shown in Table (2) incidence of £. coli Ojs7 was 1.94%.
Moussa, er al. (2006) recorded that E. coli Q157 was 3.12% from
examined milk sampies of sub-clinical mastitic cows.

Enterobacter aerogenes, Proteus vulgaris, Serratia marcescens
and Salmonella spp. were identified to be as environmental mastitis
pathogens (Ahmad, ef al., 1991 and Todhunter, et al., 1991).
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Identification of the causative organism and sensitivity testing
beside culling of untreatable cows are very important for control of sub-
clinical mastitis, so in the present study, the prevalent bacteria isolates
were tested for antibacterial sensitivity pattern as shown in Table (3).
The obtained results revealed the most effective antimicrobial agent all
over the study was ciprofloxacin, followed by gentamycin with
susceptibility 100% and 80.84%, respectively. Similar results were
obtained by Wadhwa, ef.al, 1996, Ahmed and Azza, 2001; Abd El-
Hafeez, 2002; Kader, et al., 2002; Abdel-Khalek and El-Sherbini, 2005
and Gad El-Said, et al,, 2005,

From the obtained results, it was concluded that recurrent sub-
clinical mastitis in Holstein-Friesian dairy cows was mostly caused by
mixed infection either contagious or environmental pathogens. Persisted
contagious organisms facilitated the inters of environmental pathogens
intra-mammary which complicated the problem initiated the recurrences
going towards high incidence and bacterial antibiotics resistance.
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