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SUMMARY

A total of 559 individual milk samples from
¢linically normal quarters of dairy cows, were
examined bacteriologically as well as by using
6 screening tests: pH, chloride , catalase,
DMSCC, MWT and CMT, for detection of subclini-
cal mastitis,

The bacteriological findings reveal that 25.40%
of examined samples proved to be mastitic.

Str. agalactia and Staph. aureus were the most
prevalent infective agents, while Str. dysaga-
lactia, Ps. Aeruginosa, E. coli, Str, uberis
and C. pyogenes could be isolated in a descen-
ding manner.,

The highest percent of accuracy with the bac-
teriological results was obtained by  MWT
(95.7%), CMT (93.9), chloride test (93.6%) and
DMSCC (91.8%).

DMSCC, MWT and CMT can be considered more re-
liable +tests for diagnosis of mastitis +than
pH, catalase and chloride test due to the high

percentage of false negative results obtained
with the later tests.

Preventive peractices and hygienic measures
for mestitis control should be highly recomm=-
ended.

INTRODUCTION

Healthy mamary glands are essential to the secretion of
milk that is wholesome to drink and sufficient in quantity to
be profitable to dairymen, The most important disease affecting
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udder is mastitis. Since most mastitic cases occur in subeclini-
cal forms, hence the diseased animal continues, for a time, to
be a dangerous source of infection,

Several investigators have reported that, bovine mastitis
is of great economic importance to the dairy industry (DALLING,
1947; HOPSON, 1950; LEECH et gl., 1960; DHANDA and SETHI, 1962;
BUTOZAN et al., 1963; McCARTHY, 1965 and CAMPBELL and MARCHALL,
1975) «

Regarding public health, mastitis is considered of quite
vital importance due to its association with many zoonotic
diseases in which milk acts as a vehicle of infection ( LITTLE
end PLASTRIDGE, 1946; DACK, 1956 and APHA, 1972 ).

Owing to the lack of information about the incidence of
subclinicel mastitis in Iraqi dairy cattle, this work was plan-
ned to fulfill this gap and to evaluate the common mastitis
tests applied.

MATERIAL AND METHODS

For conducting this work, 559 individual fore-milk samples
were aseptically drewn from clinically normal quarters of dairy
cows belonging to three gorvermmental dairy farms in Iraqi.Col-
lected samples were transferred to the laporatory to be exa-
mined using the following tests:

A. Bacteriological examination:-

1= Cultivation of milk sediment: The milk sediment obtained by
centrifugation of 10 ml of the sample for 20 minutes at 3000
rpm., was seeded onto plates of nutrient agar, blood agar,
Edward's medium and MacConkey's agar.

Assiut Vet., Med. J. Vol. 6 No. 11&12,1979.
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2= Examinetion of incubated milk: Loopfuls from the incubated
samples were streaked on blood agar, Edward's medium and
MacConkeys agar plates,

Inoculated plates were incubated at 37°C for 48 hours.
Suspected colonies, appearing on different media, were examined
microscopically before being isolated in pure culture for fur-
ther identification according to BREED et al., (1957).

B. Rapid screening tests:

l- pH determination Using Pye potentiometer model 293, Pye uni-
cam,

2= Catalase test: as described by CHAIMERS (1962). The produc~
tion of more +than 1,5 ml of gas in the closed arm of the
Einharimeter tube is regarded as positive.,

3= Gel test: Modified Whiteside (MWT) and Celifornia Mastitis
tests (CMT) were done according to the procedure described
by American Public Health Association "APHA" (1972).

4= Dierct Microscopic Somatic Cell count (DMSCC): was carried
out according to APHA (1972)using Breed's and Newman Lampert
stain,

5= Chloride test: as described by LING (1963) based on the pri-
ncipsle that the chloride content of milk increases beyond
the critical value of 0.14 percent when mastitis is present.

Evaluation of the common mastitis test:

The reliability of the rapid screening tests was varified
by comparing their results with the bacteriological findings.

For convenience, a percentage accuracy score was devised as:

Total No. of sample tested

Assiut Vet, Med. J., Vol. 6 No. 11&12,1979.
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RESULTS

The results obtained from the bacteriological examination
of milk samples drawn from clinically normal quarters of dairy
cows and the incidence of subclinicel mastitis are recorded in
tables 1 to 4,

The reliability of the rapid screening +tests and the per-
centage agreement of its results as compared with the bac-
teriological findings are recorded in tables 5 to 11.

Table (1)
Incidence of mastitis in regards to the number of cows and
quarter samples examined,

Total number Mastitic cases

exeamined = T Be. T %
Cows 140 79 56.43
Quarter samples 559 142 25.40
Table (2)

Incidence of mastitic cows in relation to the number of
quarters affected.

Mastitic cases

Number of quarters - S - e s e Sem————
One quarter 38 48.10
Two quarters 4 30.38
Three quarters 2 19:19
Four quarters 5 6.33
Total 79 100.00

Assiut Vet. Med. J. Vol. 6 No., 11&12,1979.
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Table 3: Incidence and Frequency of mastitic quarters in relation to the
bacteriological results.

Mastitic Cases

Quarter
No. %
Left - Hind quarter 40 28 « 17
Left - Fore quarter 40 28 . 17
Right- Hind quarter 34 23 « 94
Right- Fore quarter 28 19 . T2

Table 4: Frequency distribution of isolated organisms from examined milk

samples.
Isolated organisms Frequency
No. %
Str. agalactia 45 8 . 0>
Str. agalactia + E. coll 17 3. 04
Str. dysgalactia 14 Z . 50
Str. dysgalactia + E. col. 2 0. 36
Str. uberis 2 D . 6
Staph. aureus 30 9w I
Staph. aureus + E. coli 19 3 .40
E. coli 4 g . 71
Pseudomonas aeruginosa 7 Ly 29
C. Pyogenes 2 D. 36
Total 142 25 « 40

Assiut Vet. Med. J. Vol. 6 No. 11&12,1979.
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Table 6: Correlation between positive pH and the bacterielogical
results
Range No. of Bacteriological results Agreement %
Samples - Ve + Ve

-- 6.6 221 204 37
-- 6.7 225 190 35
-- 6.8 59 23 36 61.02
-- 6.9 20 -— 20 100.00
-- 7.0 12 e 12 100.00
-- 7.1 16 -— 16 100.00
-- 7.2 6 -—- 6 100.00

Total 559 417 142

Table 7: Correlation between positive catalase test and the bac-
teriological results

Range No. of Bacteriological results Agreement %
Samples - Ve + Ve
G- 0L 132 —
dis-- £ 1.0 272 244 28
1.0-- / 1.5 63 44 22
1S f &0 44 - 44 100.00
Yol [ B 13 - 13 100.00
2.5-- /3.0 ¥i - 17 100.00
Bh== S 5.8 10 e 10 100.00
3.5-= 4.0 8 -- 8 100.00
Total 559 417 142

Assiut Vet. Med. J. Vol. 6 No. 11&12,1979.
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Table 8: Correlation between positive chloride test and the bactericlogical

results.
Range No. of  _Bacteriological results_ Agreement %
Samples - Ve + Ve
-- 0.09 40 40 ——
-- 0.10 82 81
-- 0.11 106 104
-- 0.12 134 126 8
-- 0.13 71 56 15
-- 0.14 58 Ej 51 87.93
-- 0.15 46 > 43 93.48
-- 0.16 22 - 22 100.00
Total 959 417 142

Table 9: Correlation between the Direct Microscopic Somatic Cell Count
(DMSCC) and the bacteriological results.

Range

No. of

------------------------- Agreement %
Samples - Ve + Ve
loei_ 10° 92 92 S—
5 5
10°/_ 5X10 279 279 s
5x10°/_ 10° 9% 42 54 56.25
10° 92 4 88 95.65
Total 559 417 142

Assiut Vet. Med. J. Vol. 6 No.
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Table 10: Correlation between positive Modified Whiteside Test ( M W T )

and the bacteriological results

Score No. of Bacteriological results
———————————————————————— Agreement %
Samples - Ve + Ve
- 401 391 4
+ 92 20 72 78.26
+—+ 535 - 95 100.00
++ 15 - 13 100.00
Total 559 417 142
::::::::::::::::::::::::::::::::::::::::::::::============:=:==:=:::::::::F:::::=

Table 11: Correlation between positive California Mastitis Test ( C M T )

and the bacteriological results

Score WG Seuheinieal eoatlly .  Savesmert %
Samples - Ve + Ve
-— 383 383 -—
- 107 34 413 68.22
—+ 48 - 48 100.00
e 21 - 21 100.00
Total 559 417 142

o o o o o o o T T e e e e o e e e e e =
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DISCUSSION

Results achieved reveal that, 56.43% of the dairy cows
were suffering from subclinical mastitis ( Table 1 ). Most of
mastitic cows showed one or two quarters infected (48.10% and
30.38% respectively). While the four quarters were infected in
five cases (Table 2).

These findings substantiate what have been reported by
McCARTHY (1965);HARVEY and HILL (1967)and CAMPBELL and MARCHALL
(1975).

It is worthmentioning that, the incidence percent of mas-
titic cases was more prevalent in the left side of the udder,
while infection among the right-hind quarters was higher than
that in fore quarters (Table 3).

The bacteriological findings indicates that, out of the
59 milk semples examined, 142 (25,40%) were found to be mag-
titic ( Table 1 ). Nearly similar percentage was reported by
NASR (1956); BUTOZAN et a1.(1963); ZAKARYA (1969) and MARINSEK,
(1976).

The results reported in table (4) show the frequency dis-
tribution of organisms implicated in mastitic cases, from which
it is evident +that Str, agalactia and Staph. aureus were the
most prevalent organisms (11.09% and 8.77% respectively), while
Str. dysgalactia, Ps. aeruginose, E. coli, Str., uberis and C.
pyogenes could be isolated in varying percentages (Table 4).

The findings obtained nearly simulate those reported by
FIELD ( 1944 ); LITTLE and PLASTRIDGE ( 1949 ); NASR ( 1956 ) ;
RADOSTILES (1961); ZAKARYA (1969); JACQUET et al. (1975) and
FARID et al., (1976).
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Realizing that infected quarters show no obvious symptoms
and secreted apparently normal milk for a long time, during
which the causative organisms act as an investible potential
source of spreading infection among the flock, thus rendering
the problem more difficult to solve. Moreover, produced milk
from such animals becomes mostly abnormal in its physical and
chemical properties rendering the product of impaired utility
or even unfit for consumption, thus causing haevy economic
losses.

From the pbulic health point of view, members of isolates
has been incriminated in food-poisoning outbreaks, while others
were implicated in certain diseases ( DACK, 1956; SLANETZ and
BARLLOY, 1962; WALLACE et al., 1962; FRAZIER, 1967 and APHA,
1972).

The summarized results given in table (5) point out that,
MWT, CMT, chloride test and D M S C C gave the highest
percent of accuracy as compared with the bacteriological fin-
dings, while catalase test and pH determination gave a lower
of scoreurucy. DM S C C and C M T gave the highest percent of
false pogitive results, while pH determination, M W T and chlo=
ride test showed a less percentage. On the other hand, no false
positive cases could be detected by catalase test. Consulting
the results recorded in table (7), it is evident that all exa-
mined milk samples which produced 1.5 ml gas or more proved to
be mastitic ( 100 % agreement ). The highest percent of false
nagutive findings were produced by pH determination, catalese
test,while nonfalse negative results were detected by DM S C C
and C ¥ T, and only 4 cases (0.7%) could be detected by M W T,

Assiut Vet. Med. J. Vol. 6 No. 11&12,1979.
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Correlation between the different screening tests and bac-
beriological findings was recorded in tables 6 to 11. The per-
cent of agreement differed from one test to another but one can

safely conclude that milk saemples showing pH 5.8; produce
1,5 ml of gas; contain 0.14% chloride; one million so-
matic cells/ml; or producing scores (2 + or 3 + 2 by MWT or

abnormality. While samples giving pH 6/7-6.8; chloride 0.13=-
0.14%; DM S C C 500,000 = 1000,000 and score ( + ) by M W T or
C M T, should be considered supicious and further confirmatory
tests have to be applied.

Although results of the different tests often show good
correlation with bacteriological finings, yet no one test was
completely satisfactory for the detection of mastitis.

In conclusion,the application of the screening tests leads
to earlier detection of subclinically infected quarters and aid
in the selection of dairy animals for either production or
therapy.

As the cost of a sound mastitis control program is nor-
mally for 1less than the costs of the disease including the
lerge losses in milk production. Therefore, preventive pra-
ctices and hygienic measures for mastitis control should be
highly recommended,
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