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ABSTRACT
Two hundred cow's milk samples collected from apparently
healthy cows at Alexandria Governorate, were examined
microbiologically. The obtained results indicated that the mean values of

total bacterial count, Coliforms, Staphylococci, yeasts and molds were 4.2 x
107 + 0.92 x 107, 3.4 x10°+12x105,59x 10¢ 2 0.61 x 104, 7.1 x 10% +

1.87 x 104 and 11 x 102 % 099 x 10%, respectively. Coliforms,
Staphylococcus auerus and Staphylococcus epidermidis could be isolated at
varying percentages.Moreover, this study was carried out to evaluate the
effect of immunotherapy on quality of cow's milk. Levamisole was
administered to cows in private farm as an unspecific immunopotentiating
agent. Levamisole was chosen because it is considered a safe drug that is
ordinarily used in veterinary medicine as an anthelmintic agent.
Levamisole was given subcutaneously in repeated doses of 2.5 mg/kg b.wt.
weekly for 6 weeks during the dry period. Also a product containing Vit. E
100 mg and sodium selenite 1 mg/ml was given to cows in the same farm as
an unspecific immunopotentiating agent. It was given in a group of cows in
repeated doses of I ml/ 50 kg b.wt. intramuscularly at weekly intervals 6
times during the dry period, and during lactation in an another group in
repeated doses of 1 ml/50 kg b.wt. intramuscularly day after day for six
times. Milk samples were collected from treated groups as well as from
untreated control ones. The samples were subjected to count somatic cell,
neutrophils, lymphocytes and total colony count as well as isolation of
micreoorganisms in addition to determination of immunoglobulins.The
results indicated that levamisole and Vit. E and sodium selsnite as
immunostimulants play an important role in reduction of elevated high
somatic cell counts, and total bacterial counts as well as reducing the
incidence of subclinical mastitis, consequently immunostimulants could be

successfully used to improve the milk quality.
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INTRODUCTION

Milk is a perfect food stuff, it furnishes the human body, but it is also considered an
excellent medium for bacterial growth as it contains proteins, fat and carbohydrates and an
average pH value of 6.6 which is nearly ideal for most organisms. Several types of
microorganisms including Coliform, Staphylococcal bacteria, yeast and molds may gain
entrance through different sources as environmental, intramammary and normal udder flora
and multiply rapidly when the conditions become favourable for their growth (Pankey,
1989). Consequently, consumption of raw milk from animals infected with pathogenic
microorganisms leads to outbreaks of food poisoning. Production of high keeping quality
milk in dairy farms depends essentially on minimizing bacteria and excluding chemical
contaminants. It also requires healthy dairy animals which are the result of many

managemenf factors including mastitis control and herd health programs (Bodman et al.,

1988). Nowadays, there is a great interest directed towards the immune system and the
methods that enhance mammary gland resistance to microbial infection to reduce the
effects of existing infections without use of antibiotics or antimicrobial agents. Such
approaches are becoming more attractive because of the increasing pressure from the
consumers or regulatory agencies to decrease the risk of drug residues in milk, secondly
because of the difficulty of obtaining satisfactory results with the existing antibiotic
formulations (Hemingway, 1999).

The present investigation was designed to spotlight on the hygienic status of
Friesian cow's milk collected from different dairy farms at Alexandria Governorate and to
determine the effect of levamisole and Vit. E. & sodium selenite as immunopotentiating
agents on quality of cow's milk.

MATERIAL AND METHODS
Sampling:

Two hundreds freshly drawn cow's milk samples were collected in sterile bottles
from apparently healthy cows after cleaning the teats with soaked soap and water and
disinfection with 70% ethyl alcohol. Samples were transferred to the laboratory without
delay for microbiological examination. Enumeration of total bacteria, Coliforms,

Staphylococci, yeasts and molds were carried out according to the procedures described by
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APHA (1985). The suspected colonies of Coliforms and Staphylococci were isolated,
purified and identified according to Krieg and Holt (1984).

Experimental design:
One hundred Friesian dairy cows of about 6 years old belonging to a private farm at
Alexandria governorate suffering from subclinical mastitis were used in these studies. The

animals were clinically normal and free from internal parasites.

Dry period treatment:

Group (1): 20 cows were Injected subcutaneously with levamisole as Ucimisol (Amon
Pharmaceutical Industrial Company) at a dose rate of 2.5 mg/1 kg bwt weekly for 6 weeks.
The last injection was at least one month before calving according to Flesh et al., (1982).
Group (2): 20 cows received Vit. E 100 mg and sodium selenite 1mg / ml / 50 kg b.wt.
(Medico-ERPBV.,) intramuscularly duriug the last two months of pregnancy 6 times at
weekly interval and an additional dose was given just before calving according to the
advice of Anderson (1984).

Group (3): 20 cows served as a control during the dry period treatment.

Milk samples were collected before treatment and 1, 2 and 3 months after calving.
Lactation period treatment:

Group (4): 20 lactating cows in the same farm received Vit. E 100 mg and sodium selenite
Img / ml / 50 kg b.wt. (Medico-ERPBV.,) for six times day after day according to
Hidiroglou (1989). Milk samples were collected before injection and 1, 2 and 3 months
after treatment.

Group (5): 20 lactating cows used as a control.

Milk samples were collected according to Mark (1993). All samples were
subjected to the following examinations: Somatic cell count, was performed according to
IDF (1981); enumeration of microorganisms according to APHA (1985). The suspected
colonies were isolated and identified according to Krieg and Holk (1984).
Immunoglobulin concentration in milk was determined by the sodium sulphide turbidity
test according to Stone and Gitter (1969) and by using the spectrophotometric
determination as described by Khalil (1975).
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Statistical analysis:

The obtained resuits were statistically analyzed according to Smedecor and

Cochran (1980). RESULTS AND DISCUSSION

The results summarized in Table (1) pointed out that the minimum total bacterial
count/ml of raw cow's milk samples was 3.9 x 105, the maximum was 2.8 x 108, with a
mean value of 42 x 107 + 0.92x107. The high microbial count in milk rendering it of

poor quality which generally arises from subclinical mastitic infection and the surfaces of

the teats.
The Coliform count/m} was ranged from 3.4 x 103 t02.2x 1.06, with a mean value

of 3.4 x 10°£12x10° (Table 1). The isolated Coliforms were escherichia coli (53.5%),
Enterobacter cloacae (9.3%), Enterobacter aerogenes (11.5%), Kiebsiella oxytoca (9%),
Klebsiella pneumoniae (12%) and Citrobacter freundii (4.5%), Table (2). The presence of
Coliforms in raw cow's milk samples may induce objectionable changes in milk or it may,
at time, constitutes a public health hazard (Foster et al., 1983). ‘

Staphylococci were detected in 70% of samples with a mean value of 5.9 x 10%/ml
(a range of 2.9 x 102-19x 105), Table (1). The isolated Staphylococci could be identified
as Staph. aureus (26%) and Staph. epidermidis (44%), Table (2). Staphylococcus bacteria
are wide spread in nature, they are members of the normal bacterial flora of skin and
mucous membranes of man and animals. It is worth to mention that the presence of Staph.
aureus in milk even at low numbers must be regarded as a public health hazard as it has
been established that although Staph. aureus may lose its viability in food by heat and
chémical treatment, its enterotoxins still exist and cause food poisoning (Ahmed ef ai.,
1988). Yeasts could be detected in 17.5% of samples with a mean value of 7.1 x 102 =
1.87 x 102/ml. While, molds were present in 10% of samples with a mean count of 1.1 x
102 + 0.99 x 10%/ml. From the public health point of view, many of these organisms are
mycotoxin producers and often incriminated as causative agents of many infections in man
and animals (Staton, 1977).

Sanitary restriction and hygienic measures should be applied to improve the quality
of raw cow's milk and to safeguard consumers.

It is evident from the results recorded in Table (3) that treatment of subclinical

mastitic cows during the dry off period with levamisole led to a significant reduction of
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milk somatic cell count in comparison with somatic cell count of pretreatment or nop-
treated group within the same period. These findings agree to a certain extent with those
reported by Ishikawa ef al., (1982).

Vit. E and sodium selenite treated dry cows resulted in reduction of somatic cell
count post calving. In the same time, Vit. E and sodium selenite treated lactating cows with
subclinical mastitis, the somatic cell count decreased significantly post-treatment (Table 3).
Our results agree with those of Smith ef al, (1985), Smith (1986), Weiss ef al, (1990) and
it is worthy to mention that, despite significant reduction in mean values of somatic cell
counts in Vit. E and sodium selenite and levamisole treated groups, it is still higher than
the normal level of less than 300,000 cells'ml milk as reported by Amal (1986) and
Beaudeau ef al., (1998), however, Jacquet et al., (1975) and King (1978) recorded that
the normal total somatic cell count per ml milk of cows ranged between 49,000 and
637,000 with an average of 500,000.

Table (4) showed that the milk neutrophil count was significantly decreased in
cows treated with levamisole during the dry period. Also, cows treated with Vit. E and
sodium selenite during dry period or during lactation resulted in a significant decrease in
neutrophil count. On the other hand, lymphocyte count was significantly increased
following levamisole or Vit. E and sodium selenite treatment. These findings are in
accordance with that have been reported by Ishikawa and Shimizu (1983). The increase in
the Iymphocyte count leads to increasing phagocytic power of the mammary gland to
engulf any infectious agent (Tizard, 1983).

Table (5) revealed a significant elevation in the level of milk immunoglobulins
following levamisole treatment during dry pertod or Vit. E and sodium selenite during dry
period or lactation period. These results substantiate what have been reported by Ishikawa
et al., (1982). Also, these results agrece with Nickerson (1989) who stated that milk
immunoglobulin concentration increased after levamisole treatment and it was suggested
that treatment served to aid udder health.

The results illustrated in Table (6) indicated the decrease in total colony count, with
levamisole or Vit. E and sodium selenite treatment during dry period or treatment with Vit.
E and sodium | selenite during lactation period. These results reflect a good immune status
of the udder and agree with Zehner ef al., (1986) and Ishikawa ef al., (1982).

The incidence of subclinical mastitis decreased in cows received levamisole or Vit.

E and sodium selenite during dry period or Vit. E and sodium selenite during lactation
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(Table 7). These results coincided with those reported by Flesh ef al., (1982), Ishikawa ef
al., (1982), Smith et al, (1985) and Ndiweni and Finch (1991).

It could be concluded that the immunostimulant effect of levamisole and Vit. Et. al,
& sodium selenite aid in udder health through enhancement of production of milk
lymphocytes and immunoglobulins which resulted in reduction of elevated somatic cell

counts, total bacterial counts and incidence of subclinical mastitis, hence,

immunostimulants could be used to improve milk quality.
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Table (1) : Statistical analytical results for microbial counts/ml of raw cow's milk samples.

Positive samples Count/m
Counts No. % Min. Max. Mean + SEM
Total bacterial 200 100 39x10% | 28x108 42x107£0.92x 107
Coliform 200 100 34x103 | 22x 100 3.4%105+120x% 105
Staphylococci 140 70 29x102 | 19x10° 59x 104+ 0.61 x 104
Yeast 35 17.5 1.0x 102 | 8.0x102 71x 102+ 1.87x 102
Mold 20 10 80 3.4x 102 L1x 102+ 099 x 102

Min. — minimum: Max. = maximum; SEM = standard error of mean.
Table (2) : Incidence of isolated Coliforms and Staphylococci in raw cow's

milk samples.

Isolates No. of samples %o
1. Coliforms:
- Escherichia coli 107 535
- Enterobacter cloacae 19 9.5
- Enterobacter aerogenes 23 11.5
- Kiebsiella oxytoca 18 9.0
- Klebsiella preumoniae 24 12.0
- Citrobacter freundii 9 4.5
2. Staphylococci:
- Stuphylococcus aureus 52 26.0
- Staphylococcus epidermidis 38 44.0

Table (3) : The effect of immunotherapy on the levels of somatic cell count

(SCC) of milk.

Type of treatment

Mean SCC hefore Mean SCC after

treatment treatment (after calving)

Dry period treatment:

- Levamisole (group 1)

- Vit. E and sodium selenite (group 2)
- Control (group 3)

Treatment during lactation:

- Vit. E and sodium selenite (group 4)

- Control {group 5)

13.22x 102 £3.20x 105 | 7.83x105+£230x 105*D
1488 x 109422 x 105 | 8.40x 105+3.20x 10°*D
1455x 109 +£433x10° | 13.86x10°+£220x 1052

1496 x 105+ 480 x 105 | 5.33x105£1.90x 10D
13.19x 10%+£3.10x 10° | 13.66x 10°+420x 1054

* = Values before and after treatment differ significantly (P<0.05).

Means with different letters in the same column and period differ significantly (P<0.05).
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Table (4) : The effect of inmunotherapy on the neutrophils and lymphocytes of milk.

Type of treatment

Mean values before

treatment

Mean values after
treatment (after

calving)

Dry period treatment

Neutrophils

L.evamisole {group 1)

Vit. E and sodium selenite (group 2)
Control {(group 3)

Lymphocytes

[evamisole (group 1)

Vit. E and sodium selenite (group 2)

Control {group 3)

Treatment during lactation
Neutrophils

Vit. E and sodium selenite (group 4)
Control (group 5)

Lymphocytes
Vit. E and sodium selenite (group 4)

Control (group 5)

80.22x 104 +32x 104
82.11x104+36x 104
77.60x 104 £3.6x 104

1033x103+£32x 103
11.10x 103+ 1.1 x 103
11.20x 103+ 1.1 x 103

7820x 104 +23x 104

75.10x 10% £ 1.1 x 104

9.10x 103+ 1.1 x 103
1050 x 103 = 1.3x103

552x 10443 x 1047
61.1 x 104+ 83 x 1037
71.8x 104 +6.1x 1042

34.8x103+£23x 103"
15.8x 103+ 0.6 x 103D
8oxi04+32x104c¢

64.3x 104+ 1.6x 104 *b
773x 104 +33x 1042

13.0x103+£1.1x 103"
98x103+19x103b

* = Values before and after treatment differ significantly (P<0.05).
Means with different letters in the same column, period and parameter differ significantly (P<0.05).

Table (5) : The effect of immunotherapy on immunoglobulin (gram %) of

milk,

Type of treatment

Mean
immunoglobulin

before treatment

Mean immunoglobulin
af ter treatment

(after calving)

Dry period treatment:

- Levamisole {group 1)

- Control (group 3)

Treatment during lactation:

- Control (group 5)

- Vit. E and sodium selenite (group 2)

- Vit. E and sodium selenite (group 4)

0.296 + 0.009
0.289 =+ 0,003
0.277+0.018

0.286 = 0.007
0.269 + 0.006

0.933 + 0.036*a
0.891 + 0.061*a
0279+0.0I3 b

0.889 £ 0.007*a
0267+ 0.008 b

* = Values before and after treatment differ significantly (P<0.03).

Means with different letters in the same column and parameter differ significantly (P<0.05).
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Table (6): The effect of immunotherapy on total colony count (TCC) of milk.

Type of treatment

Mean TCC before

treatment

Mean TCC after
treatment (after

calving)

Dry period treatment

- Levamisole (group 1)

- Vit. E and sodium selenite (group 2)
- Control (group 3)

Treatment during lactation
- Vit. E and sodium selenite (group 4)

- Control (group 5)

363 x10°+£32%x 103
359x10°+32x 105
37.6x 10° £ 2.6 x 107

309x 109+29x 105
38.5x10° £ 4.2 x 10°

163x105+3.4x105*b
229x105+12x105*b
369x10°+£33x105a

212x109+£32x 105
349x109+£23x10° a

* = Values before and after treatment differ significantly (P<0.05).

Means with different letters in the same column and period parameter differ significantly (P<0.05).

Table (7): The effect of immunotherapy on incidence of subclinical mastitis in dairy

COWS.

Before After Treatment
Type of treatment - treatment Mastitic Cured
No. % No. %o Y
Dry period treatment I
- Levamisole {group 1) 20 100 11 55 45
- Vit.E and sodium selenite (group 2) 20 100 10 50 50
- Control (group 3) 20 100 18 90 10
Treatment during lactation
- Vit. E and sodium selenite (group 4) 20 100 13 65 35
- Control {(group 5) 20 100 19 95 5
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