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INTRODUCTIOHN

In the developing countries, shortage of available
animal proteins with continuous inc¢rease in the annual

population; is a highly complicated problem.

Trials are directed today for solving the lmportant
problems especially those concerned with the animal
protein deficiency. Milk is considered one of the main
foods containing sufficient amount of animal protein re-

quired for body building especially childrens.

Mastitis stands out as the most wide spread and dest-
ructive disease to milk production as well as mastitic

milk itself is unfit for human consumption.

The serious effect exerted by mastitis is mestly due
to its subeclinical form during whieh the causative micro-
organisms act as invisible potential source for supread-

ing infection in the herd.

Several methods for diagnosing mastitis have heen
reported. Bacteriological examination is expensive and
time consuming, hence the need for simple, sensitive and
reliable method sufficient to be applied on a large scale

for herd testing is required.



-l

This study was carried on, aming scientifically the

following points:

1 . Biochemical Evaluation of buffalo’s milk enzymatile
activity in normal and mastitic animals compared
with that of cow’s milk,

2 . The incidence percentages of micro-organisms causing
subelinical and clinical mastitis in both animals.

3 . The correlation between the different pathogenic
isolates and the bilochemical composition of mastitie
milk in cases of subclinical and clinical mastitis.

4 o Use of some sensitive enzymes for a quick laboratory
diagnosis especially subelinical form.

5 + The application of some modifications in the techniques
used for assay of enzymes to obtain reliable rapid

determinations.
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Inflgmmation of the udder is more commenly known as
mastitis, the name derived from the Greek Verd "mastos',
meaning mammary gland, than it is by the corresponding
Latin term mammitis, which is derived from mamma, the

Latin name for the same gland (Smith, 1974).

Parker (1976) added that this general term covering
most disease conditions of the mammary gland which ¢an

affect the female of all species of mammals.

The effect of mastitis on laetating animals can provide
the veterinarian with remarkable and valuable informations

in relation to health and disease.

The review of literature on the effect of mastitis on

the lactating animals may be classified as follows:

I = General effect of mastitis.

IT. Effeet of mastitis on the biochemieczl composition of

milk,
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I - General Effect Of Mastitis

Jordan {1930) reported that mastitic milk 1s unfit
for human consumption because of its content of Staphyl-
ccocecal enterotoxin which causes dizziness, loss of
appetite, weakness, abdominal pain, headache, nausea,

vomiting and diarrhea,

Shaw et al, (1925} stated that one of the obvious
manifestations of mastitis is & decrease in the total

amount of milk secreted.

Plastridge (1958) recoreded that mastitis reduces the
milk yield.andrshortens the productive life of affected
cows,. loreover, iioursy gt 21, (1972) reported that mastitis
is the most wide spread and destructive disease to milk

producticn.

Cockrill (1974) mentioned that mastitis is one of the

scourges of milk production.

Beuche et al. (1975) stated that of a2ll diseases of
the udder causing losses in milk output the greatest harm
is caused by subelinical and chronic mastitis. They alse
listed the different methods of determining reduction of

output and comncluded that the best one is that of comparing
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output between healthy and infeected quarters of the same

udder.

Lampert (1975} stated that mastitis has important

significance in the economy of milk productien,

IT« Effect Of Iastitis On Biochemical Composition Qf M1k

A. Milk Fnzymes

During the last 40 vears a number of enzymes have been

identified as being regularly present in fresh cow’s milk.

Al]l the enzymes of cow?s milk so far investigated are

alse present in buffalo’s milk. (Cockrill, 1974).

A clean milk preoduced under sanitary conditions from
healthy animals contains a number of enzymes which are con-

sidered true constituents of milk (Rifaat et al. 1969).

The enzymes in raw milk must be considered in harndling
of produet as they may influence undesirable changes in

flavor {Lampert,1975).

(1) Effect of  lastitis on Glutamic oxalacetic and Glutamie
pyruvic transaminases (COT and GPT):

GOT and GPT are widely distributed in animal and plant

tissues ay well as in bacteria {Abderhalden,1961).
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Cantarow (1960) mentioned that these enzymes had a wide
tissue distribution. He stated that transaminases catalyze
the transfer of an amino group (Glutamic) to a keto acid
(oxalacetic or pyruvic). Fyridoxal phosphate being the ¢o-

enzyme involved in transamination processes.

Bogin and 2iv (1973) stated that milk GOT increases
during the course of acute mastitis in Israeli IF'riesian
dairy cows. They also recoreded that serum was not the sole
source for this enzyme in mastitis secretions and the enzyme
must have be&en liberated from cells composing the udder
parenchyma, or from disintegrating leukocytes or hoth of them

or from other sources.

Bogin et 2al. (1976) determined the GOT and GPT activity
in slices of normal cow’s udder as well as, udders with
acute mastitis and udders characterized by extensive fibro-
sis and they reoorded that the mean GPT activity in acute
mastitis was 50% lower than in the normal udder while uAdder
tissues characterized by extensive fibrosis contained signi-
Tiaantly higher concentration of this enzyime , on the other
hand GOT levels in the three types of udder tissue examined

were nearly the same,
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Frahm et al. {1977} determined the enzymatie activities
of'GOT and LDH in the plasma and homogenates of liver,kidn-
ey, heart, spleen, skeletal muscle of 7 voung spotted bulls
and they found that both enzymes seem to have no organ
specificity. However, the literature seems toc be defieient
in data concerning the glutamie pyruvic transaminase (GPT}

activity in normal and mastitie milk.

{2) Effect of Mastitis on Alkaline Phosphatase:

Phosphatases are enzymes that catalyze the hydrolysis
of phosphate esters. There are numbers of kinds of phosph-
atases differing 1n their specificity towards the substrate
that they will attack as well as in optimum pH and temper-

ature redquirenents.

Alkaline phosphatase is one of the major enzymes wh;ch
have been identified as being regularly present in milk,
(Cockrill, 1974).

Dempsey et al. (1947) reported that in the nonpregnant
animal the alkaline phosphatase reaction is most marked in
the myoepithelial cells and nearly absent from the alveolar
cells of the mammary gland but as pregnancy progresses the

alveolar cells become rich in phosphatase activity.
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Kalsall et al. (1959) recorded that alkaline phosphatase
aetivity seems to be closely related to the DNA eontent of
the gland and they believed that alkaline phosphatase is found

whenever nucleic¢ acid occurse.

Lorton {1954} showed that the milk alkaline phosphatase
occurs in small particles called microsomes and these particw

les are adsorbed on the surface of the fat globules.

Haab et al. (1956) reported that milk alkaline phosph=

atase varied among individual milkings.

Safwat et z2l. (1956) found that the alkaline phosphatase
of buffale?s milk was much less than that of cow, while Rifaat
et al., (1969) found that buffale’s milk has higher alkaline
phosphatase {mean 10475 ug phenol/ml} in comparison Lo Gow’s
milk (mean 302,3 ug phenol/ml)}.

Habb (1958) found a wide range variation in the content
of alkaline phosphatase in cow’s milk (from 235 uvg phenol/ml
up to 8778 ug phenol/ml miik).

Oser {1976) mentioned that cow’s milk eollected in mid
lactation contains a high alkaline phosphatase content (80~
120 King Avrmstrong Units/100 ml) as compared with human milk
(0.,7+16.2 Xing Armstrong Units/100 ml}.
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Arima (1962) observed that alkaline phosphatase in
gubclinical mastitic cow’s milk is much greater» than

that for normal milk.

Abramyan gt al. (1968) determined the alkaline
phosphatase activity in milk from normal cows as well as
from cows with experimental subclinical mastitis and
they found that the alkaline phosphatase content of milk
has increased by 60%, 24-48 hours after experimental irne

feetion of cows.,

Taylor 2nd kKitchen (1970) reported a negative correl
ation between alkaline phosphatase activity and eell count

in samples of herd milk.

Bogin and Ziv (1973) found that when the Friesian dairy
cows were infused with Escherichia coli endotoxin, the mean
alkaline phosphatase level peaked at 50 hours and remained

above the preinfection wvalue for 300 hours.

Fuguay gt al. (1975) reported that in cases eof severe
experimental coliform mastitis in cows, the level of plasma
alkaline phosphatase inereased and returned to the pre-

infection wvalue by the 3pd week.
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Bogin gt al. (1978) determined the levels of alkaline
and acid phosphatases in slices of mormal sow?s udders as
well as udders with acute mastitis and udders eharacterize
ed by extensive fibrosis and they found that the coencentre
ation of alkaline and acid phosphatases were somewhat
higher in both the mastitie and fibrotig udders, they also

added that the differences, however, were not significant.

Bozhkova and Tsvetkov {(1976) stated that subclinical
mastitis in cows resulted in an increase in the activity of

alkaline phosphatase enzyme in milk.

Anderson (1977) recorded that the specific aetivity of
all enzymes in milk including alkaline phosphatase was

elevated as the cell count increased.

{3} Effect of Mastitis on Aecid Phosphatase:

The acid phosphatase enzyme hydrolyzes phosphate esters
just asg does alkaline phosphatase, but its distinguishing
feature is indicated by its name, The enzyme has its maximal
activity in more acid solution; namely at about pH 5(Zittle,
1964 ).

Mullen {1950} studied the activity of acid phosphatase
in cow’s milk and observed that 80-90% of the acid phosph=-
atase of whole milk remained after heating at pasteurizate

ion conditions=s (145 F 162,5°C" for 30 minutes. He also added
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that, milk acid phosphatase enzyme does not associate itselfl

with the fat globules but it is rather found in skim milk.

Andrews and Allchanidis (1973) stated that milk contains
a single acid phosphatase isocenzyme with an iscelectric point
close to pH 7.9 and a molecular weight of 42.000 x 2000.They

alse found that the enzyme optimum pl was 4.9.

Bertran (1952} reported an average activity of 4.C0
Bodansky units equal to 550.4 ug phenol/ml milk while
Heyndrickpand Peeters (1958} reported an average of 370 ug
phenol/ml milk.

Rifaat et al, {196S%) stated that acid phosphatase acti-
vity in buffalo’s milk ranged from 17.0 to 208 ug phenol/ml
milk with an average of 57.5 ug phenol/ml milk, while in
cow's milk it ranged from 25 to 606 ug/ml with an average

of 175.8 ug phenol/ml milk.

Abramyan and Buniatyan (1968) determined, the acid
phosphatase activity in milk of cows with experimental sub-
elinical mastitis znd normal cows. They found that the
activity amounted to 0.80 + 0.39 and 1.8 % 0.46 Dodansky
units respectively. They concluded that the acid phosphatase

activity in mastitiec milk decreases slightly than in normal
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milke

Andrews (1976} found that the acid phosphatase activity
of milk samples from apparently healthy animals amounted to
3.5-11.5 U/liter. He also added that after 36 hours of ex=
perimental intramammary infection of Strepteococcus agalss
ctiae the acid phosphatase activity increased by a factor
of 16.5, whereas, after 24 hours intramammary infusion of
Eacherichia coli endotoxin, the activity increased by a

factor of 3.2.

¥itechen (1976} found that in bovine milk there exists
a little correlation between the acid phosphatase activity

and electronic cell count.

Bogin et al. {1976) determined the acid phosphatase
activity in slices removed from normal cow’s udder . well
as Trom udders with acute mastitis and udder characterized
by extensive fibrosis and they found that the acid phosphate
ase activity increased slightly in udders with acute mastitis

and extensive fibrosis.

Mullen (1950) stated that acid phosphatase activity in
milk from quarters infected with Streptococcus agalactiae

was elevated.
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{4) Effect of mastitis on 5fwliucleotidase (5’-ribonucleotide

phosphohydrolasel}:

This enzyme is a phosphatase which acts only on
nucleoside -5*'e~phosphatase, releasing inorganic phosphate,
The substrate usually used in the assay of this enzyme is

adenosine=5’=phosphate.

Schlotke (1976) stated that 5’-nucleotidase enzyme is
present in the myoepithelial cells surrounding the alveolar

tissues of the mammary gland.,

Oser {1979} reported that 5'-nucleotidase enzyme was
found in animal tissue and snake venom, and acte an nucleo-
side-5?-phosphate. However, data concerning 5'-nucleotidase
enzyma in normal and mastitic milk are not available in the

literature,

{5} Effect of ilastitis on Lactiec dehvdrogenase (LDH):

Oser (1976) stated that lactie dehydrogenase enzyme
catalyzes the reduction of pyruvic acid inte lactic acid in

the presence of NADH2 as & coenzyme as follows:

COCH COOH

' LDH

C =0 et o HO--?H

s

CH3 s S NAD CH3
NADH + H

Pyruvic aecid Lactie acid
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carlson et al. (1965) determined the distribution of
lactie dehydrogenase in the mammary gland and milk of rat
and they found that LDI activity 1is ineluded in the fat
globules of milk.

(arlsson et al. (1968) evaluated the level of lactic
dehydrogenase (LDH) in rat nilk at day O up to the day 22
of lactation and they found that the laectic dehydrogenase

activity inecreases during the jactation period.

Frahm et al. (1977) stated that lactic dehydrogenase
enzyme is one of the snzymes which have no organ specificl-

ty in the bovine.

Bogzin gt al. (1977) recorded that the orgin of elevated
lactic dehydrogenase activity in mastitic milk is the leuko=

cvtes and the parenchyma cells of the udder.

7iv et al. (1976) found that when the udders of cows
were artificially infused with Escherichia coli endotoxin, the
level of lactie dehydrogenase enzyme in mastitic milk in-
creases 48 hours after infustion, whereas the level of the
same enzyme in milk collected from uni%used quarters remain-

ed essentially unchanged .



=15-

Bogin et =2l. {1976) determined the lactic dehydrogenase
activity in slices removed from normal cow?s udder as well
as from udders with acute mastitis and udders characterized
by extensive fikrosis and they recorded that the laectic de-

hydrogenase inereases slightly in mastitic udders.

Bogin and Ziv (1%73) found that when the Friesian cows
were infused with Escherichia coli endotoXin, the activity
of lactic dehydrogennse in milk increased and amounted to
300 mu/ml at O hour and was highly elevated after 9 hours
infusien (5525 mu/ml}.

(6) fffect of Mastitis on Lipase:

Lipases are enzymes that hydrolyze fats. They ars present
in many OIgans, micrcé&ganisms and plant seeds. Under certain
conditions, the lipases present in milk will liberate fotty

scids from milk fat. (Summer and Nyrback, 1951).

F1-Hagarawy and Sirry (1967) reported that the lipase
was found to be higher in fresh puffalo’s milk than in cow’s

milk, as its resulted in more liberation of free fatty acids.

Rifaat et al. (1969) found that the lipase activity of
buffalo wmilk ranged from a minimum of 2,5 ml to a maximum of

68,5 m1 {0.01 N NaOH) per 100 ml milk with an average of
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15,5 ml, while in cow’s milk it ranged from 3.0 ml to 33.5
ml (0.01 N NaO#) per 100 ml milk with an average of 14.8 ml
per 100 ml milk.

Dovmey and indrewvs {1<69) found that there are several

lipases in cow’s milk,

Reichter and Randoelph (1971} stated that the bovine
milk lipase hydrolysaes the triglyvcerides simple short chain
fatty acids faster than those with long chain fatty acids

and shows 1little specifieity for natural oil emulsion.

Fendelson et al. (1577) reported that lipoprotein lipase
is involved in the uptake of chylomicroen triglycerides by
lactating mammary gland. They alsc added that lipoprotein
lipase activity is jnereased markedly in mammary gland and

decreased in adipose tissue during lactation in the rat.

Wang and Randolph (1973) stated that temperature acti-
vation did not affect lipase activity of whole milk but ale
tered the distribution of lipase in skim milk and cream
froetions. They also added that, cooling-milk to 4°C czused

migration of lipase activity to the cream froction.

Heyndrick«and Peeters (1958} reported an average lipase

activity of 5.75 ml {(C.01 N NaOH) per 100 ml milk,
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pPavel [1960) found thet the lipase activity for cow’s

milk ranged from 38,7-50 ml (0.01 N NaOH) per 100 ml milk.

Cuthrie and Herrington (1560) stated that the lipese
activity of mastitic milk is higher than that of normal

mililk.

(7} Effect of 'mstitis on Amylase:

Amylases are enzymes which hydrolyse the ok =1=lp=Dw
glucosidic linkage in starch and glycogen. Two principal
kinds of amylases crlled of ~and Beare recognized. oL =yl -
ase attack prefrentially central ©<=1,4-D glucosidic link=-
ages in the starch molecule. ot ~hmylases are found in plants;
microorganisms and in the pancreas, blood, urine and saliva

of animals (Jenness and Fatton, 1669).

lleyndrickx and Peeters (1958) determined the mean value
of amylase enzyme content in cow’s milk and found that the

aetivity was 180 mg starch/100 ml milk.

Rifaat et al. (1999) found that the amylase activity in
buffaleo’s milk ranged from 21 to 125 unit/100 ml milk with
on average of 64.¢ units, while in cow’s milk it ranged from
7.5 to 66.5 unit/100 ml milk, with o mean value of 57.7

unitse.



Chrzaszcz and Goralowna {1925} stated that the amylase
activity was elevated in mastitic milk as well as clostrum
when compzred with normal milk, and the enzyme was shown to
concentrate in the cream. They alsco added that leukocytes
in the milk had no influence on the activity of the enzyme,
Guy and Genness {(1958) reported that e€eazmylase content of
milk variss from cow to cow and is high in milk from masti-

tic udders.
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B, BEffect COFf imstitis On Ascorbic Acid

Sarakst and Abdel-.Jahab (19561) reported the average
content of ascrobic acid in human, cow’s, goat’s and

buffalo’s milk as 20.2, 7.0, 7.6 and 25.6 mg per litre milk

respectively.

Oser (1079) stated that ascorbice acid content of cow's
and goat's milk was 1 mg/100 gm whole milk. He mentioned

also that this level was decreased by storage of milk sever-

al dayse

Similarly, Jennes and Patton (1569} studied the content
of ascorbic acid in cow’s milk ané they stated that fresh
cow’s milk contains an average of 20 mg/litre, while paste-~

urized milk contains 5 mg/liter whole milk.

Wani and Defranceshi (1957) reported that milk samples
abtained during the elinical phzse of 3treptococcus agal-

scetiae mastitis contained increased levels of ascorbic acid.

‘isza et 2l. (1966) reported that in cases of acute
mastitis ascorbic acid content was decreased by 26¢% in summer
and 4L5% in winter, while in chronic mastitis, the decrease

reached about 20% in summer and 25% in winter.
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C. Effect Of Iastitis On pH Value

Definition of piH:

pH is striectly defined as the negative logarithm of

the hydrogen ion concentration { PLummer, 1978).

7eich (1937) stated that milk from cows infected with
Strept. mastitis has a pil value of abaut 6.8 and in chronic

cases the pH may drop down to about 5.2.

Brayan (1939) investigated milk samples of 189 mastitie
cases and found thot from those, 112 samples gave negative
bromothymol blue test 2nd he concluded that, this test 1is

not relisble.

Chu (1949) stated that the bromothymol blue test was of
1ittle value in detecting mastitis, the accuracy of the test

being only 43.6%.

Wahby and Hasr {1957) determined the pH of 400 individual
milk samples by means of Beckman'’s potentiometer and found
that out of 100 mastitic milk samples detected, only 63 show-
ed pH values above those recorded for normal samples, while
the remaining 37 samples had pH values within the range of

normal milk.
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Kelly (1957) stated that the pH of milk of mastitic

glends vwzs found towards alkaline side.

Jennezs and Patton (1969) reported that the pH of
normal fresh cow’s milk ordinarily falls between 6.5 and
6.7 and that values higher than 6.7 usually denote mastie
tic conditions in the udder, while those below 6.5 indie-

ate the presence of colostrum of bacterial deterioration.

Renner (1975) and Reuche (1977) stated that the pH of

mestitic wmilk was found towards the alkaline side.

Joshi et al. (1976) studied the pi values of milk samples,
and reported that the pH of milk samples from healthy udders
was found to lie between &.1 and 6.7, whereas, in asymptomatic

mastitic glands it ranges between 6.7 and 7.9.

Schalm gt al. {1971) attributed the raished pH of mastitie
milk to the increased permeablility of the gland to blood
components which permits movement of bicarbonate ions into the
milk. They also zdded that, this process is not & passive

dilution but is a selective transudation.



Tneidence and causative agents of mastitis

astitis is a general name covering most diseases condi-

tions of the mammary gland.

The inflammation arises as a response teo infection ©r
injury, but even the existing cause is an injury, an infect=
jon will usually follow. Therefore, it is difficult to be
controlled since a maltitude of factors are directly or in-

directly involved in its aetiology.

About 80% of mastitic cases are caused by the growth

of micro~organisms in the udder, and the remainder by traume

atic lesionse.

Invasion of the udder by micro-organisms takes place in

most cases by way of the test canal.

In septicaemic diseases some organisms are transferred

to the mammary gland by way of the blood stream.

Siantez et al. (1940) recorded that Strept. agalactiae,
Strept. uberis, Strept. dysagalactiae and Jtrept. faecalis
were isolated from 84, 12, 2 wnd 1% respectively of mastitic
cows. However, Ferguson {1944) found that 10 ,8% of cases were
due to Strept. agalactiae and 25..4% to Staph. aureus.;.oreover,

streptococci were found by Narayanan et al. (1953) to be
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responsible for about 30% of cases in cows and 80% in
puffaloes. They added that the incidence percentage of
mastitis in cows and vuffaloes were found to be L5.5%

and 20.8% respectively.

Hasr (1556) fsund that Strepte. agalactiae was the

prevalent organism in cases of subclinical mastitis

1lahby and iasr {1057) reported that Strept. agal=
actiae (75.0%), Strept. dysagalactiae {3.4%), Strept.
uberis (7.96%), 3trept. pyogenes (3.41%}, Staph,aureus
(4.54%), Corynebacterium pyogenes {3.41%) and Klebsiella
prneumoniae {2.27%) were isolated from milk samples collect-

ed from mastitic cows.

Loftsgard gt akt. {(154C) reported that mycological ex-
aminations were performed on 1460 milk samples of which 480
were from guarters showing symptoms of mastitis. Yeasts
were demonstrated in 7 samples which were jdentified as
Sacchromyces maxianus, Sacehromyces fragils, Candida krusei,
Candida parapsilosis var intermedia and Trichosporon SDs,
while Candida tropicalis was isolated from cows with acute

nastitis.
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Lrnaocout {1¢61) surveyed 3156 milk samples collected
from 217 animals ot Bahtim village. lle found that the in=
cidence of mastitis reached 22.5% and a variety of micro-
orgzrisms were isolated ineluding strept. (63.80%), Staph.
(O.61%),ymixed infection with hoth Strept. and Stapha

(18.40¢%), diplococci (9.851%) and Corynebacteria {7.36%) .
H

Heimonas (1961}, in lorthern Greece, examined L67 milk
samples collected from mestitic cows. A wide variety of
organisms were found to be incriminated including Staph .
aureus (35%), Ps. pyocyanae (22%), Corynebacterium pyo-
genes {(3.6%), Tubercle baeilli (2.3%), Alcaligenes faec-~
alis (1.9%), Aspergillus fumigatus (0.2%) and Clostridium
welcnii (1.4%). On the other hand, mixed infections were

recorded in 25% of cases.

The results obtained by Forst {1962) in a survey in-
cluded 44 herds revealed that 29.7% of cows were jnfected
with Strept. agalactiae while as much as L6.8% with Staph.

aureus.

tatent bacterial flora was demonstrated and identified
in 37.2% of cows by ruck (1963). He stated that out of 77
cases of acute mastitis, 20 cases were found to be due tTO

coliforms, 4 cases due to Strept. agalactiae, 6 cases due
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to Strept. uberis, 13 cases due to IHierococci, G cases due

to other Streptococci and 10 cases due Lo Staphylococci,

In Egypt, the predominant organisms isolated from masti-
tie buffaloes and cows were found to be Staph. aureus and

Strept. agalactiae (El-Guindy gt 2al. 1964).

Khalil et al. (1968) tested bacteriologically 336 milk
samples from apparently normal buffaleoes, Different species
of micro-organisms from 50 samples (14..9%) were isolated and
Strept. uberis. They suggested that apparently normal ine
fected quarters could be considered as the most serious from

of mastitis.

Fscherichia coli was reported by Rao et al. (1969) as
the chief aetiological agent responsible for cases of masti=-
tis in 85 Indian buffaloes and constituted an incidence per-
centage of 17.4, followed by Aerobacter aerogenes, Staph.
pyogenes, beta-haemolytie streptococei, Fseudomonas zero=-

genosa, Alcaligenes faecalis and para-celon organisms.

Zakaria (1969) examined 510 individual milk samples
(252 buffaloes and 258 cows) for detection of mastitis and
found that the incidence of different causative organisms
in subelinical mastitic cases include Strept. agalactiae

(05.30%), Staph. aureus (2.10%), E. coli (1.05%) while mixed
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infection of B, coeli and Strept. agalactiae represented 1it-
self in only 1.05%.

Histological studles conducted by Mandal and Iyer{1570)
on 325 gquarters taken from slaughtered lactating buffalces
(Bos bubalis) revealed that 121 had histolegical lesions
associated with mastitis caused by a variety of organisms .
Morphological identification of tissue sections revealed
streptococci in 28 cases, staphylocoeci in 12, Corynebacteria

in 30 and fusiformis in only one case.

Khalil et al. (1972 II) reported that pathogenic agents
isolated from guarter milk sample s which were responsible for
different forms of mastitis include Streptococci (64.40%),
Coagulase positive staphylococei {R20.6%), Corynebaeterium
pyogenes (12.3%) and E. coli (2.74%}).

El-Nagar (1973} reported that Strept. agalactiae(23.25%),
Staph, aureus (23.83%), E. coli (11.63%), Staph. epidermidis
(14.53%), C. pyogenes (15.70%), Strept. dysagalactiae(6.40%)
Strept, pyogenes (2.32%) and Yeast-like organisus (2.33%)
were isolated from milk samples collected from mastitic bovine
udder.

Kral et 2l. {1973) investigated 352351 milk samples and

found that 33.8% was diagnosed as mastitic. On the other hand,



alie

bacteriological investigations carried out on 627770 milk
samples revealed that 15.9% of cases were due to bacteri-
al agents, Strept. uberis and other streptococcl were isol=
ated from 2.8%, Strept. agalactiae from 9.0%, Staph. aureus
from 3.3%, E. colli from 0.,6% and Corynebacterium pyogenes

from 0.21% of the samples,

Bacteriological studies performed by Chander et al.
(1975) on 10& quarters showing manifestation of subelinieal
mastitis revealed the isolation of Staphylococei {46.2%),
Streptococel (32.4%), Escherichia coli (7.4%),Corynebacteria
{0.93%), pseudomonas species {2.8%) and unidentified organisms
(16.2%).

Havelka {1975), over a 3-years period, examined bacte
eriologically 178853 milk samples collected from 72454 cows.
Strept.agalactiae was isolated from 1.44%, while Staph,
aureus from 4.19%, E.coli from 0.18%, Klebsiella species from

0.23% and Corynebacterium pyogenes from O.20%.

Farid et al. (1975} found that out of 172 buffalo’s milk
samples collected from clinically normal udders, 33 (19.18%)
were found to be bacteriologically mastitic; 11 (6.39%4) due
to Strapt. agalactize, 2 {1.16%) due to Staph. aureus, 3

cases {(1.75%) due to Staph. albus, one case {0.58%) due to
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C. pyogsnes, 2 cases (1.167) due to unclassified Coryne=-
bacteria, 3 coses (1.75%) due to Coliformis, 5 cases (2.9%)
due to anthracoids, one case (0,.,58%) due te Klebsiella

species and 5 cases (2.90%) due to Yeast.

Jaffery et al. (1975} found that of 740 milk samples
collectad from 194 mastitic buffaloes in Lahore, 44% yield-
ed Staphylococcus aureus, L27% Streptococci (30% Strept.
agalactiae, 8.7% Strept. dysagalactiae, 3.2% Strept. uberis},
12.4% Coliforms (7.6% Aerobacter aerogenes, 443% E. coli and
0.5% B, intermedium), 5.1% Corynebacterium pyogenes, 3.2%
paseudomonas aerogenosa, and O 4% Yeast-cells resembling

candida tropicalis.

Sinoussi et al. (1975) tabulated the percentage of diff-
erent micro-organisms responsible for subeclinical mastitis
in buffalees in upper Egypt. Haem. Staph. was isolated at a
wigher incidence (56,65%) than Strept. agalactiae {6.66%),

dysagalactiae (6.66%) or other Streptococci (13.33%).

Aspergillus fumigatus pathogenie for laboratory animals
was isolated from milk samples of 15 apparently healthy cows
by Fenizia et al. (1976). They concluded that this species
of pathogenic fungi could act as a primary invades in the

pathogenesis of bovine mastitis. The milk produced was found
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to contain relatively lower leucocytic count when compared
with that produced under mixed infections with either Staw

rhylococci or Streptoeocci.

Valenti (1976} reported that 18 strains of Staphylococedi
and 27 of Streptococci were detected in qurater samples of
milk from mastitic cows, while mixed infection with both

specles was demonstrated in 12% of cases.

Misra (1676) concluded that, cliniecal cases of mastitis
are mainly due to Staphylococcal infection, whereas sub-

clinical and chronic mastitis were duc to Streptococei.

Robinson gt al. (1977) isclated haemolytic Rscherichia

coli from cases of gangrenous mastitis,.

Veber et 21. (1977) reported that 55 milk samples from
heifers suffering from the so-called "summer mastitis" were
examined under aerobie and anaerobic conditions. Coryne-
bacterium poygenes together with the anaerobic Microccus in-
dolicus were isolated from 42 ccse, while Corynebacterium
pyogenes was disolated from 2 samples, ed€-haemolytic Stre-
ptocecci was isolated from & samples. I, sacchrolyticus and

Staph. asacchrolyticus were isolated from one sample.
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4 total of 20Z milk samples were coliected from 140
lactating buffaloes (Bos pubalis) and 62 local breed cows
2t Ldfina Veterinary Clinic and the Clinic of the Faegulty
of Veterinary ledicine, ilexandria University. Animals used
in the sampling were tested to be free from external and
internal par=sites. wxamined clinically to be sure in a

healthy strte. Their ages ranged between 4-10 years.

211 the collected milk samples were subjected to both

biochemical and bacteriologiczl examinations.

Sampling

Collaction of milk samples investigated was carried out

early in the morning as recommended Dby Schalm et al. (1971).

The udder, teats and the milkers hands were perfectly
washed with soap and water and dried with a clean towel just
before sampling. The teat orifice was then cleaned with 70%
ethyl alcohol before collection of samples. clean sterile
serew-capped Me Cartney bottles of 30 ml capacity were used

for collegting milk sanples.

411 bottles were labelled to indicate the date, animal

species, examined guarter as well as clinical findings.
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Collected samples vere trensferred to the laboratory in
an ice-hox, without delay. Taech sample was divided ageptice
ally into 2 portions, one of which was incubated at 37°C
for 1& hours for bacteriological work and the other portion

was used for biochemical examination.

I, Biochemical FExamination

Normal and mastitic milk samples were subjected to de-

termination of:

1 . Glutamic oxalacetic transaminase (GOT)
2 . Glutamic pyruvic transaminase ({GPT}
3 , Alkaline phosphatase {ALF)
!, o Leid phosphatase {ACP)
5 . 5r.llucleotidase (5*-ND}
& . Lactic dehydrogenase (LDH)
7 . SAmylase

& ., Lipase

9 , Ascorbie acid

10. pH value
Dialvysis
Dialysis is used to separate large molecules apart from

small molecules and depends on the fact that semipermeable

membrane will allow small molecules to pass throughout but
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prevents the passage of large molecules,

The principles of dialysis as cited by Flummer {19723)
was used in the present work a&s a guide. Cellophane mem-
brane was the material most commonly used for dialysis. A
suitable size and length of the membrane was selected and
soaked in distilled water. The membrane was boiled for 30
minutes in alkaline EDTA (Ha CO , 10 g/liter; EDTA, 1 mmol/
liter) to avoid loss of actiiitg of the molecules dialyzed.
After boiling, the membrane was washed with distilled

water.

Dizlysis was best carried out with freshly prepared
membrane since, once it is wet, it becomes very susceptible
to be attacked by microeocrganisms. If it has to be stored,
the membrane is best kept by adding a trace of Benzoie acid

to the solution.

The permeakility limit of cellophane membrane depends
on the size and any pretreatment, but as a rough guide, the
membrane is s2id to be permeable to compounds Whose molecul-

ar weights are below 30.000,

Moreover, the exact time required for dialysis differ

according to the type of enzyme analyzed.
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(1)
(2)
{3)
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Dialysis was carried out on milk samples in order to
in clear dialysates for the determination of:
Glutamic oxalacetic transaminase {GOT)

Glutamic pyruvic transaminase {GPT)

lLactic dehydrogenase {LDH)
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1, Determination of Glutamic oxalacetic transaminase

The determination of GOT in milk was carried accord-
ing to Reitman and Frankel {1957) with a slight modificat-
ione.

The oxalacetates formed in the reaction between GOT
and its substrate decarboxylates spontaneously to pyruvate
which is again reacts with 2;h-dinitrophenyl hydrazine(DNPH)
to give a brown coloured hydrozone which is measured in the
colorimeter at 510 nm.

Reagent s

(1) FPhosphate buffer (pd 7.4), prepzared by dissolving 11.3 g

of dry anhydrous disodium hydrogen phosphate and 2.7 &
of dry anhydrous potassium dihydrogn phosphate in one
liter of distilled water. The solution was checked up
by a pH meter and stored in a refrigerator at L°C.

{2) GQT substrate; (200 mli DL-aspartie acid, 2 mM «t-keto-
glutarate). The solution was prepared by dissolving
12.3 g of DL-aspartic acid in the minimum amount of
N-sodium hydroxide (90 ml), then 0.146 g of =X -keto-
glutaric acid were added and dissolved by adding a
1ittle more sodium hydroxide solution. The pH was adjust-
ed to 7.4 and the solution was made up to 500 ml with
phosphate buffer solution. The substrate solution divid-

ed into 5-10 ml portions and stored frozen at~-15°C.
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(&)

(5)

(6}
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Stock pyruvate standard, (20 mi) 220 mg of sodium pyru=-

vate were dissoclved in 100 ml of phosphate buffer, this
solution was stored at =15°C in ml 2liguots.

“lorking pyruvate standard: (L mb) one part of Tt he stock

standard solution was mixed with 4 parts of phosphate
buffer solution and stored at -15°C.
This was prepared fresh every week.

2:h~dinitrophenyl hydrazine (1 mM): 19.8 mg of dinitro-

phenyl hydrazine were dissolved in 10 ml of conc. hydro-
chlorie acid and made up to 100 ml with distilled water
and kept in a brown bottle at room temperature.

0.4 N-sodium hydroxide: 16 g of analar sodium hydroxide

were dissolved in one liter Adistilled weater.

o ¢c e dure

(a)

{v)

Test: 2,5 ml of substrate were warmed in a water-bath at
37°C for 3 minutes, 0.5 ml of milk was added and mixed
gently. The mixture was incubated for exzctly 60 minutes
after which the tubes were removed from the bath and

2.5 ml of 2}& dinitrophenyl hydrazine solution were
immediately added and mixed well.

Controlﬁ 2.5 ml of substrate were mixed with 2.5 ml of

DNPH solution, C.5 ml of milk was added.



{c) Standard; 0.5 ml of working pyruvate was mixed with
2 ml of substrate, 0.5 ml of water and 2.5 ml of DNPH
solution.

{a) Blank; 2.5 ml of substrote were mixed with 0.5 ml of

water and 2.5 ml of DilFH in a test tube.

The DHPH was allowed to react in all tubes for 20
minutes at room temperature, then 15 ml of O.4 N HNaOH were
added =nd mixed well. The contonts of all tubes were trans-
ferred into a cellophane bag (10 cm length) and placed in &
beaker 50 ml capacity containing 5 ml O.4 N NaOH. After 2

hours the colour was read at 510 nm.

Calculation

The pyruvate formed by the milk is responsible for the
difference between test and control (T-C) the pyruvate in
0.5 ml of the working standard {(0.20 mole) produces the
difference between standard and blank {3-B) so the pyruvate

formed in 80 minutes by 0.5 ml of milk is

T ~C y 0.20 mole.
S - B

Thus the pyruvate formed per minute/liter of milk is

H

-C 1 T - C
% 0.20 X e x 100 o

x 67

!
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The ealculated pyruvate is converted into I.U/liter by

reference to a special table (Page 40 }.
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2 . Determinstion of Glutamic pyruvic transaminase

The pyruvate produced by transamination by GPT ree
acts with 2;h-Dinitrophenylhydrwzine (DPNH) to give a brown
coloured hydrozone, hich is mecsured in the colorimeter at
510 nm.

Reagent s

1 . Phosphate buffer {pH 7..4)

2 . GPT substrate: (200 mi-zlanine, 2 mi of -ketoglutarate)

9,0 g of alanine were dissolved in 20 ml water with the
addition of about 2.5 ml H-sodium hydroxide to adjust
pll to 7.k,

To this solution 0.146 g of ¢ -ketoglutaric acid
were added and disselved and the pH was again afjusted
tg 7.4 by addition of a little more sodium hydroxide
solution. The volume was unade up to 500 ml with phos-

phate buffer soclution.
The substrate solution was divided into 5-10 ml
portions and stored frozen st -15°C,

. Stock pyruvate standard (20 mM).

lorking pyruvate standard{i mii).

. 2:h-dinitrophenyl hyvdrazine(l m!).

o v W
L]

e Ot N—godium hvdroxide.




Procedurs

The same procedure for determination of GOT was follow-
ed using GFT substrate instead of GOT substrate and reduc=-

ing the incibation time to 30 minutes.

Caleulation

The pyruvate formed in 30 minutes by O.5 ml milk is

[

-

¥ 0.20 mole.

5 -5

Thus the pyruvate formed per minute per liter of milk is
T -~ C 1 joc T = C
——F X 0.20 X 30 X = % X 133

0.5 S ~B
The caleulated pyruvaete is converted into internation-

a1l units/litre by reference to the table (Page 40).



Takle showing the correlation between the caleculated pyruvate
and the tronsaninases actlvity (L. J/1liter).

Celeulated acoT GyrT Calculated GOT Gt
pyruvate I.U/liter ¥.U/liter pyruvate I.U/liter I.U/liter

2 2 1 52 55 22
L 3 2 54 60 23
6 5 2 56 - 24
3 & 3 & - 25

10 7 L &0 - 26

1z o L 62 - 27

1k 11 5 &k, - 25

16 13 6 65 - 30

18 15 7 68 - 31

20 17 7 70 - 33

22 19 8 72 - 34

23 20 8 Th - 35

24, 21 9 76 - 36

26 23 9 78 - 37

26 25 10 80 - 38

30 27 11 &2 - 5

32 29 12 1318 - 1O

p10 31 13 655 - L2

36 33 14 88 - il

38 35 15 a0 - L6

LC 37 16 oz - L8

Lz 39 17 gL, - 50

Lly 41 18 95 - 52

L6 L 19 a8 - 54

Le L7 20 100 - 56

50 51 21 102 - 60
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3. Determination of Alkaline FPhosphatase

The alkaline phosphatae activity was determined accord-

irg to rolin and Ciocalteu method cited in Wotton {197L) .

The estimation of phosrhatase depends upon measuring the
amount of hydrolysis which takes place when the enzyme is
allowed to act on a suitable substrate such as phenyl phos-
phate under standard conditions. The phenol relcased by enzy=-
mic hydrolysis can be determined by using Folin and Ciocalt-
eu’s reagent which precipitates milk proteins and produces a

blue colour with phenol in precsnce of sodium carbonate.

Reaorgpent s

1 . Bulffer.l/10 sodium carbonate-bicarbonate (£ NapCos: U

ifa HCO3)

.36 g anhydrous sodium carbonate and 3.36 g sodium
biecarbonate were dissolved in distilled water and completed
up to 1 liter.

% . Substrate. /100 disodium phenvl phosphate.

2.18 g were dissolved in 1 liter of water, The solution
should be brought guickly to the boil to destroy any organism,
cooled immediately and preserved with a little chloroform
(4L ml per liter}.
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3 . Folin and Ciocaltey phenol reagent.

This is made by dissolving 100 g of sodium tungstate
L0y e 2Hp0), and 25 g of sodium molyd date (NapMDy.2HR0)
in 700 ml of water, contained in a 1500 ml flask, 50 ml of
phosphoric acid (sp. gr. 1.75) and 100 mi of concentrated
hydrochleric acid were added. The flask is then connected to
2 reflux condenser by means of a glass ground joint and the
mixture boiled for 10 hours; then 150 g of lithium sulphate,
50 ml of water and a few drops of bromine were added. The
boiling was continued without a condenser for 15 minutes.The
golden-yellow solution was allowed teo cool, diluted to 1
liter, and preserved in a dark bottle. The reagent (1L volume)

was diluted with water {2 volumes) for use.

L, . Sodium carbonate 15 per cent (w/v).

15 g of anhydrous sodium carbonate were dissolved in di-

stilled water and the volume made up to 10C ml.

5 . Stock standard phenol (1 mg per ml).

1 g pure ecrystalline phenol was dissolved in, and made to

1 liter with 0,1 N HCl.

6 . Standard-phenocl and Reagent (0.01 mg phenol per ml).

5 ml of the stock standard phenol (1 mg per ml) were
accurately transferred into a 500 ml volumetric flask, 100 ml

of dilute {1 in 3) Folin=Ciccalteu resagent were added and the
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volume was completed up to the mark with distilled water.
This solution keeps at least for six months, if preserved

in the ice=chest.

Procedure

Eggg? In 2 conical centrifuge tube were placed 2 ml of
puffer and 2 ml of substrate, The tube is allowed to remain
in & water-bath at 37°C for 3 minutes. Without removal of
the tube from the bath, 0.2 ml of diluted milk [i:lO times
with distilled water) is added and mixed. The stoppered
tyube wos allowed To remain in the bath for 15 minutes. At
the end of this time 1,8 ml of dilute Folin-Ciocalteu phenol
reagent werec added and the mixture Wis centrifuged or filter-
ed.
Controi: In another tube 2 ml of buffer, 2 ml of substrate,
and 1.8 ml of dilute Folin-Ciocalteu reagent were placed
rollowed by 0.2 ml of milk and the whole mixture wWas centril-
uged or filtered.

4 ml of filtrate from the test and control solutions were
pipettad into test tubes. To each tube 2 ml of 15 per cent
sodium czrbonate were added and the tubes replaced in the

water-bath for 10 minutes to bring up the colour.

Standard: The solutions were compared in the colorimeter

with a standard made at the same hime by taking H ml of
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standard phenol solution and rexgent, and 2 ml of 15 per cent
sodium carbonate. Absorbance wWoe read at 700 mu or red light

filter WOC8T,

Blonk: 3.2 ml of water and 0.6 ml of dilute Folin-Cioccalteu
were treated with 2 ml of sodiunm carbonate, at the same time

as the standard.

Calculation

Rezding of (test-control)
Alkaline phosphatase activity = ¥30X10

Reading of { standard~blank)

The King-irmstrong Unit of phosphatase 1is defined as
the smount of erszyme which will set free 1 mg of phenol in
the given time under the conditions of the test; and hence
tiynits" per 100 ml = mg of phenol set free from the phenyl

phosphate under the stendard conditions.
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5. Determination of 5?~Nuglectidase

5% .Nucleotidase enzyme was detoermined following the
colorimetriec method cited in Wotton (1974 with slight
nodifications.,

This enzyme is a phosphataose acts only on 2 nucleoside
-5?'-phosphate releasing inorganic phosphate. The substrate
usually used in assays of the enzyme is adenosine~5’-phos-
phate. The optimal activity of milk 5?-nucleotidase enzyme
is at pH 7.8. At this pH 5’-nucleotides are also hydrolysed
by a nonespecific alkaline phosphatase and since these
enzymes 2lmost always occur together, methods for the estim-
ation of 5?-Nucleotidasec activity must incorporate means of
correction for this non speeific hydrolysis. 57-nucleotidase
differs from alkaline phosphatase in being inhibited by nickel
ions and this vroperty is made of in the method described here

+o distinguish the two enzymes.

Reagent s

1 . Veronal buffer (pH 7.5). 8.25 g of sodium diethylbarbi-

turaete were dissolved in 140 ml of 0.2 N-HCl and the
volume made up to 1 liter with distilled water.

2 . Adenosine=5?-phosphate (10 mM). 347 mg of Adenosine~57-

phosphate were dissolved in 18 ml of 0.1 N-sodium hydro-
xide and the volume made up to 100 ml with distilled water.

= Campbell method,
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Manranese sulphate sclution contains 320 mg of manganese

sulphate per 100 ml distilled water,

Nickel chloride solution contains 2.4 g of nickel chloride

per 100 ml distilled watoere

Triechloroccetic acid solution contains 106 gm of trichloroe

scotic 2eid per one liter distilled wnter.

Stock vhosphate standard (100 mg P per 100 nl). 2.19 g of

potassium dihydrogen phosphnte (KﬁzPoh) were dissolved in
500 nl distilled water, few drops of chloroform were added
and the solution kept at 4°C,.

Jorking phosphate standard (1 me P per 100 ml) contains

1 ml of stock standard per 100 ml of 5 per cent tri-
chloroacetic acid, This is prepared fresh every few weeks,

Acetate buffer pH 4,0. 2.5 g of copper sulphate {Cu 804, .

5 Hp0) and 46 g of sodium acetate (CHB. CooNa,. 3H50) were
dissolved in 1 liter of 2N-ccetic acid. The pH was adjust-
ed to 4.0.

Rhodol solution. 2 g of Rhodol (paramethyl &mino phenol

suiphate) were dissolved in 80 ml of water, then 10 g of
hydrated sodium sulphite (NazS04. 7H,0) was added and the
volume made up te 100 ml and then filtered and stored in

a dork bottle 2t 4°C.



=ty B -

10. Ammonium molybdate solution contains 5 g per 100 ml dis-

tilled water,

Procedure

Test. 1.5 ml of buffer was mixed with 0.1 ml of manganese

sulphate.
Contrgl. 1.3 ml of buffer was nixed with C.1 ml of manganese
sulphate and 0.2 m) of nickel chloridec.

0.2 ml of milk wos added to ezch tube, then placed
in a water bath at 37°% 0.2°C for 3 minutes after which 0.2
ml of adenosine-5’~phosphate wag introduced and the tubes
left for exactly 30 minutes. The reaction was then stopped by
the addition of 2 ml of 10 per cent trichloroacetic acid.The

tubes were removed from the bath and shaked well.

The tube contents werce eitlhier centrifuged or filtered
throuvgh whatmen No. 1 filter papers.

0.2 ml of the cleoar filtrate was pipettted into a test
tube and 1.8 ml of 10 per cent trichloroacectic acid wns add-

ed znd mixed well,

Standard. 1 ml of working phosphate standard plus 1 ml of 10
per cent trichloroacetic acid.
Blank. 1 ml of water plus 1 ml of 10 per cent trichloroacetic
acid. 7

To 2ll tubes 3 ml of scetate buffer were added,followed by
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0.5 ml of 5 per cent armonium molybdate and 0.5 ml of Rhodol
solution 2nd mixed well.

After at least 5 minvtes the blue colour obtained was

conpared at 840 nm or nsing lford 608 red filter.

Celculation

The standard tubce contains 10 ug of phosphate (as F),
thus the phosphate produced in the enzymic reaction by 0.1 ml
of milk is:

T-C° x310ug =-=2%x10x _ U mole

S - B 5 - B 31

Therefore, 1 liter of milk in one minute produces

T - C O 000 T - C
— X E_ X = X L = ———— X 108 U mole

S5 - B 31 C.l 30 S - B
Milk 5?-Nucleotidese {I.U/liter)_ T -G

3 -« B

X 108 X 10 (dilution).
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6., Determinoation of ILsctic Dehydrogenase

iactic dehydrogenase (LDH) has been neasured colormetric-
cally using the method of Wroblewski (1952) with some modific-
ations.

It depends on the reduction of pyruvate by incubation with
the enzviie solution in the presence of the reduced Co-enzyme
nicotinamide adenine dinucleotidc (NADH;). The reactioen is
stopped by adding dinitrophenylhydrazine solution which reacts
with remaining pyruvate forming a hydrazone. The amount of
untreated pyruvate is found by measuring the brown colour prod-

uced when the hydrazone is made alkaline.

Rez gent s

1 . Phosphatce buffer pH 7.4 0.3 M.

This buffer was prepared by dissolving 13.97 g of anhy-
drous dipotassium hydrogen phosphate and 2.69 g of anhydrous
potassium dihydrogen phosphate in 1 liter distilled water.

2 . Standard sodiury pyruvate

21 mg sodium pyruvate were disselved in 5 ml phosphzate
buffer {pH 7.4). The solution was stored In the refrigerator
and if any signs of contaminction appeared, the solution was
discarded.

3 , Dinitrophenylhydrazine reagent

40 mg. 2,4-dinitrophenylhydrazine were dissolved in 8.5 ml

concentrated HC1l and diluted to 100 ml with distilled water.
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4 « Substraote soluvtion

L.9 ml phosphate buffer (pH 7.4) and 0.1 ml of standard
sodivm pyruvate woere mixed.

5 . Beduced nicotinamide=adenine dinucleotide (NADHZ)

4 mg NiDHp wiere dissolved in 0.5 ml phosphate buffer

(pH 7+4)}s This sclution was preperced fresh beflore use.

Procedure

The techknigue was carried out by pipetting 2 ml subst-
rate solution into a series of test tubes, then C.2 ml of
the milk somples under apalysis wos added and the mixture
plaged in a water<bath at 25°C. After few minutes the re-
action wos started by a2dding 0.2 ml of NADH, solution to
every tube.

Incubation for exactly 15 minutes at 25°C wos made,then
the tuhes were renoved from the bath and immediately 2 ml
of 2,h~dinitrophenylhydrazine solutlion was added and mixed.

A control tube was prepared by adding 2 ml substrate
solution to 0.2 ml phosphate buffer and 2 ml of 2,4-dinitro-
phenylhydrazine.

A Dloank tube was also prepored by mixing 2.2 ml of
phosphote huffer with 2 ml 2,L~dinitrophenylhydrazine.

All tubes were allowed te stand for 20 minutes at roomn

tenperature. At the end of the incubation peried, the contents



of each tube was placed in a cellophane bag (10 e¢m length)
to which is added 15 ml of C,4 N MNalOll. The cellophane bags
were tightly closed and placed in a2 50 cc capacity beaker

containing 5 ml of O.4 N HaOH, and left for 2 hours.

After 2 hours the coloured solutions were measured

spectrophotometrically at 510 nm.

Calculation

The LDH activity of milk expressed in U nole pyruvate/

min/liter was ecalculated Trom the equation:

£ -
T X0.76 X x 199C o~ U mole pyruvate/min/liter.

C -~ B 15 0.1

C = optical density of the control

T = optical density of the tested sanmple
0.76 = U mole pyruvate in the control tube
15 = time of incubation {enzymotic reaction)

1000 = IFor calculation the activity per liter.
G.1
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7. Determnination of Lipase

Milk lipesc was deteruined following the rapid and
censitive method preivously cited by Parry et al.(1966)

with some modifications.

In 2 lipase assay, the free fatty acids released cause
a slight depression in pH which is corrected by addition of
standard alkali. The anount of NaOH added with respect to
time is recorded simultaneously, thereby giving a2 continu-

ous record of lipase activity.

Apparatus: A pH meter "Beckman®, microburet, magnetic stirr-
er and water bath adjusted 2t 37°0 were used in this ex-
perinent for allowing sample agitation as well as control of

tenperature and pH.

Preparation of substrate and method of Agsay

The substrate for the lipasc assay consisted of an
erulsion prepcred by dispersing 10% {v/v) butter oil in a
10% aqueous solution of rmum arabic. The mixture was warmned
to 50°C and passed five tines through 2 hand-honogenizer.

The asaay mixture consisted of 5 ml of butter oil erile=
sion, 0.2 ml of 2.85 M KaGL and 0.5 nl of raw milk, Frior
to mixing of the assay mixture, the pH of the erulsion and

milk wes adjusted to €.28. Throughout this work the pH of assay
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was maintained at €.2 for raw milk through the microburet
delivery of a 0.025 N sodium hydroxide solution. A constant
temperature of 37 + 0,1°C wss maintained throughout the ex-~
periment.

The assay was completed within 5 to 7 minutes.

A pontrol (boiled milk) was used and its reading was

subtracted from the sanple reading.

Caleculatdion

Cne lipase unit is defined as the number of mieroequival-~
ents of alkali (C.025 N NaOH} reguired per nminute to titrate
the free fatty aecids released and to maintain 2 given pH at
37°C.

MIS of 0.025 N NaOH used in sample-MIS of 0.025 N NaOH used
in control

£
= Lipase Unit/1 ml milk

where "t" = time of titration in ninutes (5-7 minutes).
To convert the lipese unit into 0.01 N NaOH/100 ml
milk allow the following equation.

Lipase Unit/ml
2.5

X 100 = MIS of 0.01 N NaOH/10Q ml milk




&. Determination of Amvlase

The anylase activity of milk was deternined according

*
to the visual method eited by Wotton {(1974)

Anmylase can be assayed by the loss of the blue colour

formed due to presence of starch and iodine as the starch

is degraded,

Re oaopgpents

{1) Sybstrate: prepared by dissolving 13.3 g of dry anhy-

(2)

(3)

drous 1\!-';'-.21-11’01+ and 4.3 g of benzoic aeid in 250 ml of
water and the solution was boiled. A mixture of 0.375

g of soluble starch in 5 to 10 ml of cold water wa.s
added with rinsing, to the boiling mixture. Boiling was
further continued for one rore ninute, then the nixture
was cooled to room temperature, diluted to 500 ml and
kept at 4°C for no longer than one monthe

Igdine stock solutign; obtained by dissolving 1 g of
jodine in 20 ml of 10% KI and the volume made up to 300

ml with distilled water.

yorking solution (approx, 0,005N): obtzined by diluting
the stock solution 5 folds with distilled water.

Procedure
Samples were removed zt time interwals from a starch-
x Somogyi method.
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milk reaction nmixture and the colour Fformed between each

sanple and iodine solution jn the depressions of a glazed

tile was roted.

One drop of iodine solution was placed in each depress-—
ion of the tile {iodine volotilizes readily so there should
be no delay between dispensing the iodine and naking the

estimotion). Milk is placed in a water-bath at 37°C.

2 ml of substrote were pipetted into a test tube and
was maintained at 37°C for 5 minutes after which one drop
Mcontrol” was removed to the first depression in the tile.
0.5 nl of milk was added immediately to - he substrate at 37°C
and_mixed. Using & stop-watch ond at time intervals listed be-
low, one drop of the mixture was placed onto one drop of the

jodine in successive depression and the colour noted immedi-

ately
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T4ime for decoclouration Amylase activity
Minutes Seconds {Somogyil units/ 100 ml)
- 27 LKCCO
- 36 3000
- 5h 2000
1 L8 1000
2 16 800
3 o 600
L 30 00
9 200
18 100

Calculation

The sormogyil unit is approximately equal to the amount
of Amylase destroying 15 mg of starch {in the 2 ml of

substrate) in & minutes.

8 x 100 - 1600
Milk Amylase " 0.5 t

{where t = time in minutes for decoloration)

(Somogyi units/100 ml)
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9. Determination of Ascorbig Aedd

The determination of ascorbic acid in milk was carried

cout according to the H-Brornosucecinimide method reported by

Barakat et 2l. (1961).

Heapents

(1)

(2)

Metaphosphoric acid prep~red by dissolving 15 g of
Metaphosphoric ncid in 450 ml of distilled water.,Glacial
acetiec z2ecid was added up to the mark in a 500 ml stand-
ard flask =2nd the solution mixed well,

N=Bromosuc¢inimide (MNBS) solutign. prepared by dissolva=

ing 200 mg of NBS in hot distilled water and the volume
node up with distilled water to the mark in a 1000 nl
standard flask. So the concentration of NBS solution

used in the estimation will be 0.2 mg/ml.

{3) Aqueous potassium iodide. contains L gm pure potassium

(&)

iodide per 100 ml distilled water.

Starch solution prepared by dissolvipgg 1 gm of soluble
starch in hot distilled water and then the volume was
completed to 100 ml.

g cedyr e

A known volume of the milk sample is well mixed with an
equal volume of metaphosphoric acid, allowed to stand

for 10 minutes and then filtered.
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Into a 50 ml capacity conical Erylenmeyer flask, 5 ml

of the c¢lear filtrote were introduced by means of a
pipetie, then 5 ml of 4% agqueous potassium iodide and

1 ml of starch solution were added =nd mixed.

Mg mixture wos titroted with (¢.2% aqueocus N-Bromosucci=-
imide solurtion using a 1 nl micro-pipette gradusted in
hundreds of a milliliter. The NBS solution was zdded
drop by drop with continuocus shaking until a violet

colour (end point)} just appeared.

Simultancously a blank experiment was performed
without using the milk sample. The blank reading was

subtracted from the titration.

lculation

mg Ascrobic acid/liter milk =

176 2
mls NBS X 0,2 X—— X — X 1000
178 5
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16. Determination of pH Value

The pH valve of normal and mestitic milk samples was
detorudned electrometrieally within one hour after
L]
collection of sauples (Bogin and Ziv 1973) by using

"Bockmant's pHY neter and buffer solution (pH 7.0)}.
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II. Bacteriological Fxemination

“z.ech nilk sample was incubated for 18 hours at 37°C

then ecortrifuged for 20 minutes at 3000 r.p.m.

exanination. The morphological
characters and staining reaction of the bacterial content
of milk semples werc studied. Films were prepared by spread-
ing a loopful from each milk sediﬁent onto a clean slide;
which was air dried, fixed over the flame and stained with
Loeffler?s methylene blue.

{b) Cultwural examination:

Loopfuls from both the sedlment and eream layer,
obtained from each sa@ple- were streaked onto 5% defibrin-
ed sheep?’s blood agar, Edward®s agar, Mac Conkey’s agar and
nutrient agar plates as recormmended by Solyts (1963} and
Cruickshank et al.(1975). Inoculated media as well as un-
inoculated control plates were incubated aerobically at

37°C for 48 hours.

Horeover, four plates of Sabouraud’s glucose agar were
also used for each milk sample of which two plates contain-
ing chloramphenicol (0.05 gm/liter) while glycerol ({6 gm/
liter) was added to the other plates. COne plate from each
group was incubsted at 37°C while the others at 25°C for a

period up to & day.
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Different developing colonies were pieked up carefully
snd subecultured on separate plates and finally on agar

slopes s pure cultures for further identification.

Tdentification of isolates

Tdentification of the isclaoted micro-organisms Wis pers
formed zccording to Solyts (1963}, lerchant and Paecker(1969)},
Breed, et al. (1974) and Duchanon and Gibbons (1974) and
based oﬂ:

1 . Cultural characters: By observing the type of growth on

different solid mediz used.,.

2 . lMorphological features: The staining reaction of each

isolote to Oram’s stain was studied microscopically.

The 1isolates were placed into one of the following groups:

(A} Gram-positive cocci:

Tsolates of this group were first identified according to
their cell arrangement as referred by lerchant and Packer
(1969).

(1) Staphvlogocci:

Members of this genus were further identified accord-
ing:
(a) Catalase production test, the presence of catalase enzyme

in staphylococecl and microcccci which helps in the



{n)
{e)

(a)
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liberation of oxygen from hydrogen peroxide was used to
diTferentiate them from streptococci and pneunococcl
(Fincegold st al., 1978,

Benzidine test: (Finegold et al. 1978}.

treanitol fermentation: The ability of Staph. aureus to
rferment this carbohydrate was used to differentiate 1%
from Staph. epidermidis {Cruickshank gt al. 1975).
Coapgulase test: The production of coagulase enzyre,which
cozgulates blood plasna 18 characteristic of Staph.aureus,

The tube test was used to differentinte it from the other

members of this genus.

(2 St reptococ.cl

They were identified according to Merchant and Packer

{1969) by using the following tests:

(a)
(b)
(e)
(d)

{e)

Blood haemolysis, in 5% defibrinated sheep’s hlood agar
plates.

Hydrolysis of sodium hippurate,.

Gelatin liquelfaction. _ _

Sugar fermentation tests, including sucrose, glucose,
loctose, mannitol, salicin, sorbitol and raffinose.
Serological tests; B-haemolytie streptococci were serclog=

jcally identified according to Ei-Kholy gf al- {(1974) .



Y-

(B) Oranepositive rods:

They were identified according to IHerchant and Faecker
(1969) .
The following teaots were performedé
- Motility test.
-~ Gelatin liguefaction test.
¢ = Sugar fgrmentatiqn tests, including glucese, sucrose,
maltose, saliecin, lactose and galactose.

d » Urena hydrolysis tecst.

(CY Gram-negative rods}

#Members of this group were identified according to the
scheme proposed by Kovae (1956} and Edwards and Ewing(1972)
which was based oﬂ:

1 . Triple sugar iron agar slopes:

The variation in pH values of the slant and butt, as
well as the production of H,3 gas were used to differentiate

between the various groups of enterie bacteria.

2 . Motility test.
3 . Sugar fermentation test; _

The ability of each isolate to utilize glucose, sucrose,
duleitol, gzlactose, arabinose, mannose and salicin was studied.

4 o« Indo roduction.



5 . Citrate utilizotion test:

3immon’s citroate agar slopes were inoculated. The produce
tion of a prussian blue colour indicated that the organism
eould utilize ecitrate as 2 sole source of carbhon.

& , Methyl red test.

7 « Voges-proskouer teste.

& , Celetin liquefaction test.

9 ., Pigment production in rutrient agar slopes.
(D) Yeast and Mo ds}

Sabouraud agar plates were used for the primary isolate
jon of fungi from milk samples examined. On the othar hand,
enbcultures were made from growing colonies on czapek’s agar
media as adviced by Tom and Raper (1945) and Gilman {1975) .
Identification of isolated fungi was performed primarily by
thelir gross and microscopic characteristics {Moss & Me -

Quown, 1969).

The gross characteristics were facussed on the feollowing
criteria;
1 = The rapidity of growth.
2 ~ Colony norphology.
3 = Texture of growth.
L = lye lium produgtion.
5

- Pigmentation.
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However, the nicroscopical evaminztion was used to study
the size, shape, septation and morphelogy of the spacialized

structures bearing the spores.

Moreover, sugor fermentation tests including glucose,
galactose, sucrose, naltose and lactose incubated a%t 37°C

for a period up to 6 days werc also performed.
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Statisticnl Analvsis of the Hesults

The data obtained from the normal and mastitic milk
samples were subjected to the following statistical analysis?
I . Preliminary statistical analysis showing;-

1., Semple Maxirmime.

2. Szanple sMdnimum.

3, Sample lie&n.

4. Sample standard error of the mean.

II. Detailed statistical analysis:
WEH test

The standard error of the nean were calculated accorde

ing to the following forrula:
$ x? 2
n

Standard error of mean =

n~1

wheres

p S

x = individual observations
X = mean of observations
n = number of observations

= Snedicor (1956).
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For conparison between the data obtatned frem normal and
mastitic milk samples os well ag between the data obtained
from mestitie nilk samples 28 affected by different caus-
ative micro-organisms and the normsl milk samples, "t"test,
wos applied using the following formulae:

{1) For equal numberss

t = %=X,

2 o wme
{S.El + ;3.}32

and degree of freedom = (nl + ng - 2)

The significance of differences among the means were evaluat-
ed =S beiné:

X significant at 0,05 level of probability,.

- XX significant at 0.01 level of probability.

{2) For unequal numbers:

.- (X1 - %) - (U = Uy)

[ JR—
Xl-Xz

‘.

where:

Lol
1

1 mean of lst observations.

1|

= mean of 2nd ckservations.

—
!
]
an
)
o
I

Zero

variancce

1]
()
'-J
t
M
]

N,B8,: The significant results were given in figures.
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TABLE 7
Mean values of sone Enzymes, Ascorbic acid and pH

of apparently nornel Buffaloe’s milk.

Jtem maximaun minimum mean S.E, +
GOT 9.00 1.00 1 .80 0.29
GPT 0,00 0.00 0,00 0.00
arpt 148,00 15.00 76.09 2.80
ACP? 6,45 0.25 2.37 0.13
5%ND 208.18 100.50  179.41 5.55
LDH 1856.40 71.18  127.09 3.39
Lipase 53.32 38.60 L5,22 0.46
imylase G0.50 32.50 63.65 1.23
!scorbie acid 43.06 18.20 28.30 C.82
pH Value 6.80 5.80 6.40 0,03

S.E. # 1= Standard error
1 . Alkaline pheosphatase

2 . Agid rhosphatase
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TABLE §
liean wvalues of some Enzymes, Ascorbic acid and pH

of apparently normal cow'’s milk.

Ttem maxiriam minimum mean S.E
GOT 5450 1.00 3.55 Q.33
GPT .00 0.00 ©.00 0.00
aLet 152.50 88.75  111.35  4.89
LCcP? 3.94 0.90 2.23  0.15
57.ND 198,10 100.50 161.16  5.96
LDH 190,60 80.65 135,93 T+75
Lipase L4 .00 31.30 39,94 0.60
smvlase 63,00 L8 .00 56,21 Q.97
Ascorbic acid 9.00 6.80 733 0.11
pH value 6,70 6.30 6.49 0.02

S«F + : Standard crror.
1 . Alkaline phosphatase.

2 . Acid phosphaotase.
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TABLE 9

Test of significance of difference between
mean values of some enzymes,iscorbic acid and pH
of appazrantly normal milk of Buffaloes and cows.

Mean Values

Iteam
Buffalce?’s milk Cow’s milk
GOT 4.80X 3.65
GPT 0,00 0,00
aLpt 76.09 111,35
ACP2 2,37 2.23°
5*.ND 17941 161,167
LDH 127.09 125.93°
Lipase 55 . 22%% 39.94
Amylase 63.657" 56.21
Ascorbic acid 28.30™% 7433
pH value 6.40 6.49°
° Hon Significant 1 Alkaline Phosphatase
* Significant at F ( 0.05 2 Aciad Phosphatase
xx

Significant at P < 0.01
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TABLE 10
Mean values of some Enzyimes, Ascorbiec acid and

pH of Puffaloe?’s milk obtained from subclinieally

me.shitie cases

Itean Maxirum Minimum Mean S.E &
GOT 100.00 24,00 63.33 6.00
GPT 0 .00 0.00 0.00 0.00
ALPt 39C.50 126.00 228.68 16.58
1.CP? 7.8 0.70 3,19 0.42
51 -ND 110,64 0.00 bl o83 7435
LDH 760,60 216.C0 525,29 28.04
Lipase 66.10 43.16 57.3% 1.81
Aniylase 160.30 78.80 128.00 5.14
Ascorbic acid W .80 20.10 33.87 1.53
pH value 7 .80 7.00 740 Q.06

S.E. # : Standard error.
1 Alkaltine Phosphatase.
2

Aeid Phosphatasece.
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TABLE

11

Moan values of some Ensymes, Ascorbic acid and pH
of Buffaloet!s milk obtained from ¢linieally mastitic

cases
Iteam Maximum Minimum Mean S.E. #

GOT 100.00 4 .CO 52.30 8.37
GPT 7.50 0.00 1.40 0;31
I';LD1 L20,00 105.20 238.18 12.25
ace? 10.05 0.25 2.64 0.35
52D 70,60 0.00 22.80 2.88
LDH 845,00 306.00 596.73 20433
Lipase 7 .00 53.10 6h.18 1.86
lmylase 186,00 126.50 157.93 1.85
Ascorbic acid 77.18 17.78 LG6.78 2.10
pH value 7 .80 7.00 7.5 ©.03

5.E i: Standard error.

1 Alkaline Phosphatase.

2 Acid Phosphatase;
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TABLE 12
Test of significance showing the effect of mastitis on levels

of sowme engzymes, ALscorbiec acid and pH value of Buffaloe's milk,

Mean Values

Tteam ~Horral cubciinical Normal Clinical subclinical oClinical

= b & 3
GOT 4«80 63.33 4 .80 52.30 63.33 52,30*
=X xrx
GPT 0,00 0.00° 0.00 1.40 0.00 1.40
1 b 4 4 =% .
ALD 76 .09 228,68 75.09 238,10 228.68 238.10°
2 b 3
ACP 2.37 3.19 2.37 2.64° 3,19 2,64°
) b g =
5*aND 17942 L4, .83 179.41 28.80 5y .83 28.80°
xx o x®
LDH 127.09 525,29 127.09 596,73 525.29 596,73
*x % x=x
Lipase 45.22 57«34 45,22 64,18 5734 64.18
= b - e
Amylase  63.65 128,00 63.65 157.93 128.00 157.93
= L =x =%
Ascgrbic 28.30 33.87 28.30 L6,.88 33.87 16,88
aci
=x x
pH value 6.40 740 6.40 7.51 7 40 7«51°
° Non significant 1 Alkaline Phosphatase.
] Significant at P ¢ 0,05 2 Acid Phosphatase.

»xx Significant at P { C.Ci
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TABLE 13
Mean values of some enzymes, Ascorbic acid and pH of cow?s

milk obtoined from subelinically mastitic cases.

ITteam Maximum Minimum Mean S.E. =
20T 65.00 13,00 L3 .45 3.35
GPT 0.00 0,00 0.00 0.00
ALPl 502 101.50 256,75 19.42
AcP” 9.20 0.70 3.05 047
51.HD 117.00 0.00 53.93 725
LDH 560,10 L20.25 L98.81 7.53
Lipase 62.17 43 .87 52.79 0.94
Amylase 164.10 78,12 129.77 5.38
Ascorbic acid 8.60 5.12 6.74 0.21
pl value 7.90 6.60 7 .28 0.08

S.E, +3 Standard srror
1 Alkaline Phosphatase,
2

Aeid Phosphatase.
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TABLE 14
Mean values of some enzymes, Ascorbile acid and pH of cow's

milk obtained from c¢linically mastitic cases.

Iteam Maxximum Minimum Mean S.BE. *+
GOT 85,00 22,00 47 .66 4433
GPT 5.50 0.00 1.15 0.36
aLpt 395,50  156.75  249.97 14.75
AGP? 8.50 0.85 2.83 0.1
57 ~ND 65 .00 0.00 31.23 3.91
LDH 810.00 482,00 589,50 21.20
Lipase Th 65 52.08 60.68 1.49
Amylase 180,20 132,28 148.86 2,36
Ascorbic acid 30,10 7.21 1477 1.35
pH value 7.80 7.10 7 o446 004

S5,E, x: Standard error
1 Alkaline Fhosphatasee.
2 Aeid Phosphatase.



Test of significance showing the effeet of mastitis on some
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TABLE 15

enzymes, Hscorbic acid and pH value of cow?s millk.

Mean Values

Iteam Tormal sSubclinical Normal Cilinical oubclinical oclinical

*r *% b

GoT 3.65 L3 45 3.65 L7 .66 L3 .45 47 .66

@ o b o d

GPT 0,00 0,00 0.00 1.15 0.00 1.15

1 =X =% °

ALP 111.35 256,75 111.35 249,97 256.75 249,97

ACP 2.23 3.08 2.23 2.83 3.05 2.83

= e e

5*uND 161.16 £3.93 161.16 31.23 L3.93 31.23

= b 4 =

LDH 135.93 L98.81 135.93 589,50 498.81 589.50

= = b+

Lipase 39.%%4 52.79 39.94 60,68 52.79 60 .68

x xx =

Amylase 56,21 129.77 56.21 1,8 .86 129.77 148.86

o x%x xx

Ascorbice Ta33 6.7 733 1L .77 6.74 1577
acid

b xx x

pH value &.49 7 .28 6.49 N 728 746

o

»

x

Non Significant

Significant at P { 0.05

Significant at P ¢ 0.01
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TADBLE 24
Incidence of infected cases in milk samples cellected from

apparently normal udders of buffaloes and cows

Humber of Humber of samples
finimal samnples positive %
species examined bacterioclogically
Buffaloes 100 18 18
Cows 40 20 50

Total 140 38 &8




L

TABLE 25
Frequency distribution of isolates from cases of sube

c¢linieal mastitis

Buffaloes Cows
Iic¢ro-orzanisms
isolacted Wo. of % No. of %
cases cases
Str. agalactiae & 33.34 a8 40,00
Staph. aureus 5 27.78 L 20,00
Str. z2galactiae +
Staph. aureus 5 27.78 5 25.00
Pseud. aeruginosa 1 5.55 - -
E. coli 1 5.55 1 5.00
C. pyogenes - - 1 5.00
Rhizopius nigricans - - 1 5.0C

Total 18 100,00 20 100.C0




TABLE 26
Percertoge distribution of isolates from clinically mastitie

aniinls.

. ] Buffaloes Cows
R TEmE d T
Str. agalactiae Q 22.50 9 KO .90
Staph. aureus 7 17.50 L 18.18
C. pyogenes g 20,00 5 22,73
E. coli 3 7 .50 2 9,09
S3tr. dysagalactize 2 5.00 - -
Str. bovis 2 5.00 - -
Anthracoids 1 2.50 - -
Pseud. asruginosa 1 2.50 - -
Str. agalactiae + E,coli 2 5 .00 - -
Str. agalactiae + 3taph

aureus. 3 750 1 L .55
Staph. aureus + E.coll 2 5.00 - -
Asp. fumigatus - - 1 L.55

Total L0 160.0C 22 100,00
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GOT activity of Buffaloe's and Cow's milk

in Subelinical and Clinical mestitis
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activity of DLutffuloe's and Cow's milk
in Subclinical and Clinical mastitic
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é— ND activity of Buffaloe's end Cow's2 milk
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4o activity of Buffaloe's and Cow's milk

in Subelinical and Clindical mastitis
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Lipase activity of Buffaloe's and Cow's milk

in Subeclinical and Ciinlcal mastitis
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Amyleasne activity of Buffaloi's and Cow's milk
in Subclinical and Clinical magtitis
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Fig.(8)

Ascorbic acid content of Buffsloe's and Cow's

milk in Subelinical and Clinical masgtitis
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Pig. (9)
PH value of Buffaloe's and Cow's milk

in Subelinical and Clinical mastitis
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l. Incidence of causative micro=organisms

Mastitis is still one of the most serious diseases of
dairy buffalces and cattle as it reduces the milk yield and

shortens the productive period of affected animals.

In this investigation 202 milk samples were collected
from apparently normal and e¢linically mastitic buffaloes and

cows (Tables 24-20).

As illustrated in Table (24), it can be noticed that 18
and 50% of milk samples collected from apparently normal
vdders of buffaloes and cows respectively were bacteriologic=

2lly positive,

Md1k~borne outbreaks have besen recorded from time to time,
which are usuwally of an explosive and wide apread nature. Milk
may be the vehicle of z wide range of pathogenic bacteria,
especially when coming f{rom such unrecognizable apparently nore

mnal udders affected with subeclinical mastitis,

The bactericlogical examination of 100 and 40 buffalo’s
and cow?’s milk samples respectively rcevealed the isolation of

the types shown in Table 25.
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Str. agalactiase was isolated from 14 samples (73.34%),
of whieh & strains were isclated from buffale?s and & stra=

ains from cow's milk,

ort the other hand, Staphylogocecil were found to be still

the organlisms most commonly involved in ecases of mastitis.

Staph. aureus could be isolated In pure culture from 9 samples
(47.78%), while mixed with Str.agalaeti from 10 samples
(52.78%).

In addition, sporadic isolates of C.pvogenes, Pecud.

aeruginosa, E. ¢0l1i and Rhizopius nigricans were recovered
(Table 25}.

From the data recorded in Table 25, it can bhe easlily
observed that 3tr. agalagtise and Stzph. aureus were the pre-~
dominant isolates from subeclinically mastitie buffalees and
cows. These results confirm those previously reported by Nasr
(1956}, Arnacout (1961) and Zakaria (1969). Moreover, nearly
similar findings were reported by Kral et al., {1973) however,
tlhiese results are considered hisher than those found by

Chander et al. {1975).

Sueh wvariation in the incidence percentage of pathogenic
organisms isolated from subelinically mestitic milk may be
attributed to the surrounding environmental conditions or hy-

gienic measures adopted in animal habitations,
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Table 26 revealed that 40 and 22 mastitie buffale?’s and
cow’s milk samples respectively were investigated bacteriolo-

gically. It appears that Str. agalactiae, Staph. sureus and

L.progenes constituted the predominant eczusative agemnd incre

iminated in clinicel mestitis in buffaloes and cattle.

On the other hand, an evidence that E.coll has been
implicated as setiological agent of mastitis was provided in
the present investigation by its isolation at an inecidence of

7+5 and 9% from buffalo’s and cow’s milk samples respectively,

Horeover, mixed infections in which Str. asalactiae

together with either Staph. aureous or Z. goli as well as

Staph. aureus with E. coli were also recorded {Table 26).

In addition, other infective agents were also recovered
from cases of cliniecal mastitis inclduing Str.dysagalactiae,
Str. bovis, Pseud. gerugiposa, anthracoids and Asp.fumigatus
as illustrated in Table 26.

The inecidence percentage of isolated micro~organisms from
clinically mastitie buffaloe’?s and cow’s milk agree with the
previous results reported by Khalil et al. (1972 II)EleNagar,
(1973}, Jaffery et al. (1975) and Valenti {1976), however,
lower incidence percentages were reported by El«Guindy et al.

(1.96)) which might be due to varying environmental and
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hygienic conditions.

leimonas {1951) and Fenizia et al. {1976) identified
Asp. fumigatus as a causative agent in mastitis, moreover,
Farid, et al. (1975) isoclated 5 strains of anthracoids as
causative organisms in mastitic milk samples which confirm

the results obtained in the present work.

II, Effect of mastitis on some enzymes, Ascorbic acid and

pH value of buffalo’s and cow’s milk:

(1) BEffect of mastitis on Glutamic oxalacetic trans-

aminase (GQT)

Cantarow {1962) stated that liver and heart muscle
are particularly rich in GOT activity which enter the blood
as a result of tissue destruction, whereas Frahm gt al.(1977)

cited that GOT have no organ specificity.

In the present work, concerning the mean values of GOT
activity in normzl buffala’s milk as well as cow’s milk are
listed in Tables 7 and 8, which shows it to be 4.80 and 3.65
IU/liter of milk respectively.

Statistical analysis of results (Table 9) shows that GOT
activity of buffale’s milk is significantly higher (P { 0.05}
than that of cow’s milk. Tables 10 & 11 show the mean GOT

activity of milk obtained from mastitic buffaloes{subclinical
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and cliniecal eases) as 66.33 and 52,30 IU/liter of milk re-
spectively. In cow’s milk the mean GOT aectivity in both mastitice
cases amounted to 43.45 and 47.65 IU/liter of milk (Tables 13
and 14). Statistical analysis of results {Tables 12 & 15) show
that GOT activity increases significantly (P <.O‘Ol) in milk
obtained from subclinical and ¢linical mastitie animals as
compared with that of normal animals. Whreas no significant
difference was noticed between values obtained from subclinical
and clinical mastitic cases in both animals. In both cases of
subelinical and c¢linical mastitic animals (Buffaloes and cows)
a large variety of micro-organisms were isolated and cases were
classified into 3 main categories according to the isolated
micro-organism. Bacteriological examination of subelinical mas-
titic cases showed that the infection was either by Str.agale
actiase alone or Staph. aureus 2lone or by both micro-organisms

while in clinical mastitic cases, the infection was either by

Str, agalactize or by Staph. aureus or by (.pvogenes.

The levels of GOT activity was found to range widely accords-

ing to the causative organism.

GOT levels of milk obtoined from subeclinical mastitic buff-
aloes (Table 16) ranged between 82,33 and 42.30 IU/liter milk.
The highest value was shown in cases associated with Str.agal-

actise, while the least value was shown in cases associated
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with 3Staph. aureus only. Infection with both srganisms show-

ed nn intermediate value 73.00 IU/liter.

It is quite clear from Table 17 that there is a signif-
jcant difference between values obtained in cases of Str.
agalactiae infection and Staph.aureus infection and also be-

tween Staph.aureus infected cages and mixed infection of Str.

agalactiae + Staph.aureus (P ( 0.01). On the other hand, GOT

levels of milk obtained from clinical mastitic buffaloes
(Table 18) ranged between 72.78 & 41.75 IU/liter. The highest
value was obtained in cases associzted with Str. agalactiae
while the least values was shown in cases associated with

Staph. aureus. Infection with C.pvogenes showed a mean wvalue

of 43.75 IU/liter. Statistical analysis of results (Table 19)
reveals a significant difference (P ( 0.01) between cases

infected with Str. agalactiae and cases infected with either

Staph. aureus or C.pvogenes.

In cows the GOT activity of milk obtained from subelinical
mastitic animals (Table 20), ranged between 25.88.53.19 IU/
liter. The highest value was shown in cases associated with Str.
agalactiae, while the least value was shown in cnses associated

with mixed infection by Str. agalactiae and Staph. gureus.

Infection with Staph. aureus alone showed an intermediate value

of 44.00, such a result differs from that obtained in Buffaloes.
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Statistical cnalysis showm in Table 21 reveals a significant
difference between values obtained in cases of Str.agalactiae
infection and Staph.aureus infection (P £ 0.01) and also

hetween Staph.aureus infected cases and mixed infected cases

(p £ 0.05).

On the other hand GOT levels of milk obtained from clinic-
a2l mastitic cows (Table 22) ranged between 31,20-67.67. The
highest value was shown in cases associated with §E£.aga1actiae
while the least value was shown in cases associated with G.

PYOgenes.

Infection with Staph.aureus showed an intermediate value
of 38 TU/liter. Statistical analysis (Table 23) reveale a
significant difference between values obtained in cases infect-
ed with Str.agalactiae and cases infected with Staph, aureus
{F £ 0.01) and between cases infected with Str., agalactiae and
C.pyogenes (P { 0.01).

The results of this study have shown that GOT activityrof
normal buffalo?s milk was slightly higher than normal cow’s
milk and that both values were increased signficantly follow-
ing subeclinieal and clinical mostitis whereas no significant
change was observed hetween subelinical and clinical forms.It

15 also evident from this study that the rise effect on GOT
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activity in both buffalo’s and cow's milk obtained from sub-
cliniczl cases of mastitis c¢an be crranged according te the
cavsntive organisms in the following order Str.agalactiaej)
mixed infection of S5tr., agalactiae + Staph. aureus j} Staph.
aureus, whereas in clinical cases of mastitis in both animals,

Str. agalactiae) C-pyogenes> Staph.aureus.

Kaker et 2l. (1966} reported that serum transaminases

activity (GCT and GPT)} were higher in buffaloes than cattle.

Dogin et al. (1976) found that GOT activity were nearly
the same in tissue slices taken from apparently normal udder,
udder tissue with acute mastitis and udder tissue characterize-
ed by extensive fibrosis. Our present data are in close agree-
ment with those studied by Bogin&Ziv (1973), whe stated that
the mean GOT activity of normal Friesian cow?’s milk amounted
to 4 + 3 IU/liter of milk and increased after intramammary in-
fusion with Escherichia coli endotoxin te reach a maximum
level after 8 hours. This previous finding in combination with
our present results can be considered as a diagnostie tool for
early recognition of subclinical mastitis in buffaloes and
cows. Bogln et ai. (1973} attributed the increase in GOT acti-
vity of cow?’s milk obtained from mastitic animals to the dise
integrating leukocytes or to the cells composing the udder

parenchyma or froem both,
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ihereas Schalm et al. (2967) and Carroll et al. (1964)
cited that intramammary infusion with bacterial endotoxin
have a profound effect on wvascular permeability and this
altered permeability leads to an intense local edema char-
secterized by maximum swelling of the gland and by transud-

ation of serum components into milk.

(2) Effect of Mastitis on Glutamie pyruvie transaminsse(GPT)

The results obtained from this study shows clearly that
the milk from normal buffaloes or cows as well as milk obtaine
ed from subcliniecally mastitic animals is deficient in GFT,
whereas milk obtained from c¢linically mastitic animals contain-
ed GPT activity. It is evident from table 11 & 14 that the GPT
activity in mastitic buffalo’s milk (1.40 TU/liter of milk) is
higher then that of mastitic covts milk {1.,15 IU/liter of milk).
GPT levels of milk obtained from clinical mastitic buffaloes
{Table 18) ranged between 0.93 and 2.81 IU/liter of milk. The
highest value was shown in cases 2sscciated with Str. agalactiae
while the least vajues was shown in c¢aseés associated with
3taph. 2ureus, infection with C. pyogenes showed & mean value of
1.13 TU/liter milk. Statistical =nalysis of results {(Table 19)
reveals & non signifieant difference between cases infected with

Str. sgalactiae, Staph. aureus or C. pyogenes,
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In cows the GPT activity of milk obtained from elinical
mastitic cases (Table 22) ranged between 1.67 and 0,63 IU/
liter milk., The highest value wos shown in cases associated
with 5tr. agalactiase while, the least values was shown in
cases associated with Staph.aureus, Infection with C.pyogenes
showed an intermediate value of 1.21 IY/liter milk. Statistic-
al analysis of results {Table 23) revealed a non significant
difference between wvalues obtained in cases infected with Str.
agalactiae, Staph. aureus and C. pyogzenes. The available 1lit-
erature seems to be deficient in data concerning Glutamie
pyruvic transaminase {GPT) activity in normal and mastitie
milk. However, Dogin gt al. (1976} recorded that the mean GPT
activity in udder tissue characterized by acute mastitis was
50% lower than in the normal udder tissue. From the eclinieal
picture and biochemical analysis done in this present thesis,
it is probable that, the blood serum aond parenchyma cells of
the udder zre the main sources of GPT in milk obtained from

clinically mastitic buffaloes ond cows.

The last fact can be used as a proper tool for diagnesis

of c¢linical eases of mastitis in both animals.

(3) Effect of Mastitis on Alkaline Phosphatasc

The data presented in Tables 7 and & show the mean values

of alkaline phosphatase activity in normal buffalo’s as well
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as cow's milk which appears to be 756,029 and 111.35 K.A.U/100
ml milk respectively. Statistical anclysis (Table §) shows
clesrly thot the zslksline phosphitase activity of cow’s milk
is significantly higher than that of Buffalo’s milk. This
result is in a good agreement with the previous work cited by
Safwat gt al. (1956} but contradictory to the werk of Rifaat
et al. (1969) who found that buffale’s milk has higher alkaline
phosphatase activity than cow’s milk, However, Haab (1958) and
Rifaat gt a2l. (1969) stated that the levels of alkaline phos-
phahtase activity in normal cow's and Buffzlo’s milk exhibited
a wide range. The first authonrcited 2 range in between 23,8~
877.8 for normal cow'’s milk and the latter autlour stated a
range of 1lh-42 K.L.U./10C ml fer normal cow’s milk and a range

of 24-3900 K.A.U/100 ml milk for normal buffalo’s milk.

In this present work, Tables 10 & 11 show the mean values
of alkaline phosphatase activity of milk obtained from mastitie
puffaloes (subclinical and clinical cases) as 228.68 and 238.18
{4 U0/200 ml respectively. In mastitiec cow?s milk the mean
alkaline phosphatase activity amounted to 256,75 and 24%9.97
KeioU/10C ml of milk. (Table 13 and 14).

Statistical analysis, (Tables 12 & 15} show that alkaline
phosphatase activity increases significantly (P { 0.Cl} in

milk obtained from subclinical nnd clinical mastitic animals
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{bulffaloes and cows) as compared with that of normal animals,
whereos no significant difference vas noticed between values
obtzined from subeclinical and elinicol mastitic cases in both
animols. In buffaloes with subeclinical mastitis, the effect of
the causctive micro-organisms on alkaline phosphatase is not
cicear. The mean alkaline phosphatase activity differs only in

a narrow range (207.5-251.C8) as shown in Table 16.

Statistical analysls of the results obtained (Table 17)
showed no significant difference between the wvalues obtained

in each of the 3 micro-organisms infection cases.,

However, the effect of the causative micro-organisms mani«
fested itself quite clear in cases of clinical mastitie buff-
aloess The alkaline phosphatase activity of milk renged between
187.06-323.03 as shown in Table 18, the highest value was shown
in cases associated with 3tr. agalactiae infection,while, the
least value was shown in cases associated with Staph. aureus

infection.

Infection with mixed 3tr. agalactiae + Staph. aureus show=

ed an intermedicte value {(223.86).

Statistical analysis of the results obtained (Table 1%)
showed that there is 2 significant difference between values

obtained in cases of Str. agalactiae infection and Staph.
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aireus infection (P'< 0.05) and also between Staph, aureus
and C. pyogenes. In the same time there is a significant
difference between valves obtained from Str, agalactiae and

C. pyogenes infected cnoses (P ( .01},

In cows the alkaline phosphatase activity ¢f milk obtain-
ed from subeclinical mastitic animals (Table 20), ranged be~
tween 177.19 and 33C.5% K.A.U/100 ml milk. The highest value
was showm in cases associated with Str. agalactize, while the
least walue was shown in cases associated with Staph. aureus.
Infection with mixed Str. agalactiae + Staph. aureus showed an
intermediate value of 216,20 K.A.U/100 ml milk. Statistical
znalysis of the results obtained (Table 21) showed that there
is a significant difference between wvalues cobtained in cases
of Str. agalactiae infection and Staph.aureus infected cases
(P { 0.01), and also between S5tr. agalactiae infected cases
and mixed Str. agalectiae + Staph. aureus infected cases
(P { 0.01). On the other hand, the ALP activity of milk obtain-
ed from c¢linically mastitie cows ranged between 182,13-303,59
Ke2.U/100 ml milk as shown in Table 22. The highest value was
shown in cases associated with 3tr. agalactiae, while the least
value was shown in cases assoclated with Staph.aureus,whereas
infection with C. pyogenes showed an intermediate value of

185267 K. L.U/100 ml milk.
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Statistical analysis of the results obtained {Table 23}
showed that there is a significant difference between values
obtained in cases of Str. asalactiae infection and Staph.
aureus infected cases (P <‘0.0l), and also between Str. agale

actiae infected cases and C. pyogenes infected cases (P { 0.01}).

The present results agree well with that of Arima (1962},
Bozhkova and Tsvekov (1976} and Anderson (1977). Kalsall et al.
(1559) who offered a good explanation for the increased alkaline
phosphatase activity in mastitic milk. They stated that alk-
aline phosphatase activity scemes to be closely related to the
DHA content of the gland and it is believed that the enzyme is
found whenever nucleic acid occurs. ilse, Bogin and Ziv{1973)
added thot, leukocytosis and tissue regeneration processes are
rich sources of additional DNA in the udder during mastitis
which can perhaps explain the sustained high levels of alkaline
phosphatase aetivity. However, the present results shows that
alkaline phosphatase activity of some normal milk samples ex-
ceeds that obtained from subelinically or clinically mastitic
animals. Therefore, the accurate diagnosis of mastitis should
not depend completely on mcasurements of alkaline phosphatase
activity, but generally it can be considered as an additive

means for quick laboratory diagrnosis. It is evident from this
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st udy that the rise effect on alkaline phosphatase 1n both
buffaleo?’s 2nd cow?s milk obtained frem subelinical cases of
mestitis cean be arronged according to the causative organisms
in the fellowing order Str. agalactiae‘> mixed infection by
Str. agalactize + Staph. aureus » Staph. aureus, whereas in
cliniecal enses of mastitis in both animals, Str. agalactiae)

C. pyogenes> Staph. aurcus.

{4) Effect of lagtitis on Acid Phosphatase

The data presented in Tobles 7 and & show the mean values
of aecid phosphatase activity in normal buffalo?s and cow?s

milk as 2.37 and 2,23 K.4,U/10C ml milk respectively.

Statistical analysis {Table 9) show that milk from normal
buffaloes and cows have approximately similar activity of aecid
phosphatzse.

The present results are contradictory to the results obtain-
ed by Rifzat et al. (1969) as they found that the acid phosph-~
atose cctivity of cow?!s milk was slightly higher than that of
buffaloes.

Tables 10,11,13 and 14 show the mean acid phosphatase acti-
vity of milk obtained from mastitic buffaloes {subclinical and
clinical eases) as 3.19 and 2.64 K.A.U/100 ml of milk for

buffaloes and 3.05 and 2.83 for cows. Statistieal analysis of
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results of buffalo?s milk (Table 12 and 15) show that acld
phosphatese activity of milk obtained from subclinical
mastitic buffaloes increases significantly {P (\0.05) as
compared with normal milk, ilowever, in both animals no signi-
ficant difference wos neticed between values obtained from

subelinical and clinical cases of mastitis.

These results coinicde with the work of Andrews (1976)
who reported 2 rapid and temporary increase of the enzyme in
mestitiec milk. Acid phosphatase levels of milk obtained from
subelinically mastitic buffaloes (Table 16) ranged between
2.68 and 4.09 K.A.U/100 ml. The highest value was shown in
cases_associated with Str. agalactiae as compared with normal
value, while the least value was shown in cases associated with
Staph. aureus. However, infection with mixed Str. agalactiae +

Staph. aureus showed an intermediate wvalue {3.20 K.A.U/100 ml).

In cases with clinical mastitis, the mean values of acid
phosphatase 2ctivity in buffalo’s milk ranged between 2.15-~3.1%
{Toble 18}).

The highest value was shown in cases associated with Str.
agalactize while_the least value was shown in cases associated
with C. pyogenes, while infection with Staph. aureus showed an

intermediate value of 2.6, K.A.U/100 ml). The difference
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hetween the 3 mentioned levels is mon-sigrificant (Table 19).

In cows asscociated with subelinical mastitis, acid phos-
plvtase of milk ranszed between 2.68 and 3.64 K.A.U/100 ml,the
hichezt value wnsg skovm in cases associated with Str. agalac-
tiae infection as compared with normal values and the least
values was shown in cases ussociated with Staph. aureus.infect-
ion with mixed 3Str. agalactice + 3taph. aureus showed an in-
termediate value 3.18 (Table 20}. Cn the other hand, aeid phos=~
phatase =z2ectivity of milk obtained from clinical mastitic cows

ranged botween 2,04-3.32 K.A.U/100 mi).

The highest wvalue was shown in ecases asscocicted with Str.
agalactize while the lesst value wos shownm in cases agsociated
with Staph. aureus, whereas, infection with C, pyogenes showed

an intermediate range {2.46 K.4,U/10C ml}, Table 22.

Concerning the effect of the causative organism, it is
clear from the results obtcined that Str. agalactiae was the
sele organism responsible for thce elevation of enzyme actlvity

in subclinicol mastitic c¢ases.

This fact coincide with that reported by Mullen (1950)who
stated that Str. agsalactiae was capable of hydrolyzing phenyl
phosphate at pH 4.1. Consequently, determination of aeid phos=-

phatrse activity of milk ecan serve as an accurate reproducible
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method for rapid and sensitive identific tion of Str. agal-

setice i3 2 ciuvsative organism in subelinical mastitis.

(5] hffect of astitis on 5'~liucleotidase

N
{5-1D)

.The data rresented in Yables 7 & & show the mean values
of 51D activity in normazl buffale’s and cow’s milk which
appears to be 179.41 and 161,16 IU/liter of milk respectively.
Statistical analysis (Table 9) shows clearly that the ;-ND.
Letivity of normal buffale’?s milk was opproximately similar to
those rencrted {or cow’s milk. Mo data in the literature had
been met with concerning ;-ND activity in normal &s well as
mastitic buffalo’s and cow’s milk.

»

Tables 10 & 11 show the mean wvalues of 5~Ni) activity of
milk obtained from mastitie buffaloes (subclinical and clinie=-
al cases) as AL.83 and 28,80 IU/liter of milk respectively.

L]
In cow?s milk the mean 5-=ID activity amounted to 43.93

and 31.23 IU/liter of milk {(Table 13 and 14).

Statistical analysis (Tables 12 and 15) show that ;-ND
agtivity decresses significantly (F (_0.0l) in milk obtained
from suheclinical and cliniczl mastitic animals (buffaloes and
cows) as compared with that of normal animals, whereas no

siznificant difference was noticed between values obtained from
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subelinical and clinical mastitic eases in both animals.

Sehlotke (1978) working on myoepithelial tissue surrund-
¥
ing the alwveoli, and Baumer and Kennan (1975} stated that 5-ND
enzyme 1is mostly synthesized in the plasma membranes of mamme

ary tissue.

The decrease in ;-ND activity in matitie milk samples
may be attributed to the destructive effect of causative or-
ganrisms on the alveolar cells and surrounding myoepithelial
cells especially the plasma membranes. Consequently their
functions was disturbed. Therefore, determination of %—ND agtie-
vity of milk ean be used as an additive methed in the diagno=-

sis of mastitis.

é-ND levels of milk obtained from subclinically mastitic
buffaloes (Table 16) ranged between 13,08 and 60,48 IV/1iter,
the highest value was shown in cases associated with Staph.
aureus, while the least value wos shown in cases with Str. agale-
actiae, while infection with mixed Str. agalactiae + Staph.
aureus showed an intermediate value of L4 .65, It is5 quite clear
from Table 17 that there is a significant difference (F &€ 0.01)
between values obtained in cases of Staph. aureus and Str.
agalactiae, mixed Str. agalactiae + Staph. aureus and Str. agal-
actiae and 2lso between Staph. sureus and mixed Str. agalactiae

+ Staph, aureus (P { 0,05).
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On the other hand, ;—ND levels of milk obtained from
clinical mastitic bufialoes (Table 18) ranged between 22.80
and 27.30 IU/liter, the highest value was shown in cases
associnted with C. pyogenes, while the least value was shown
in coses associated with Staph. aureus, whereas infection
with Str. agalactize showed an intermediate value {23.74).
The differcnce between the 3 mentioned levels is non-signif-

jeant (Table 19).

In cows the %—HD activity of milk obtained from subeli-
nicsl mastitic animals {(Table 20), ranged between 146 and
56,05 IU/iiter, the highest value was shown in cases assocl-
ated with Steph. aureus, while the least value was shown in
Str. agalactiae infected coses, whereas infection with mixed
Str. agalagtiae + Staph. aureus showed an intermediate value
(55.82). Table 21 show that there is a significant difference
hetween values obtained in cases of Str. agalactiae and each
of Staph. sureus and the mived Str. agalactiae + Staph.aureus

infection (P < 0.01).

Ed
Tn cases with elinicel mastitis, the mean values of 5«ND
setivity in cow’s milk ranged between (22.41 and 4L6.72 IU/
1iter, (Table 22).
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The highest value was shown in cases assoclated with
Stoph. cureus, while the least value was shown in cases
sassocinted with Str, agalactiae, whereas infection with
C.poygenes showed an intermediate value of 38.71. Statistlc-
a2l anzlysis {Table 23} show that there is =& significant
difference (P £ 0.05) btetween values obtained in cases of

Str. agelactiae and cases of Staph. aureus infection,

, It is evident from this study that the drop effeet on
5.0 activity in both buffalo's and cow's milk obtained from
subclinical cases of mastitis can be arranged according to
the causative organisms in the following order Str. agalactie
ae > mixed infection by Str. agalactiae + Staph. aureous )

Staph. aureus.

(6) Effect of Mastitis on Lactiec dehvdrogenage
(I.DH)

Frahm et ale. (1977) stated that, lactic dehydrogenase

have no organ srecificitye.

The data presented in Tables 7 and 8 show the mean
value of LDH activity in normal buffale’s and cow?’s milk
which appears to be 127.09 and 135.93 Um/liter of milk re-
spectively. Consequently, the differences are not signific-

ant, (Table 9).
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Tables 10 & 11 show the mean values of LDH activity of
mastitic buffalo’s milk (subelinical and elinical cases)as
525.2% and 596,72 Um/liter milk respectively. While in mastie
tie cow’s milk the mean LDH activity amounted to 458,81
and 589.50 Um/liter of milk respectively (Tables 13 and 14).

Statistical analysis of results (Tables 12 & 15) show
thet LDH activity increases significantly (P £ 0.01) in
milk obtained from subclinical and ¢linical masﬁitic animals
as compared with that of normal animals. Also in both animals,
the LDH activity of milk obtained from clinical mastitie
animals showed a significant increase when compared with that

of milk obtained from subeclinical mastitic animals,

In buffaloes, LDH activity of milk obtained from subelinice
al meostitie animals (Table 16), ranged between 494,62 and
633.56 Um/liter of milk. The highest value was shown in cases
associated with Str. agazlactiae, while the least value was
shown in cases associated with Staph.aureus. Infection with
mixed Str. agalactiae + Staph. aureus showed an intermediate
value of 523.6C Um/liter of milk. Statistical analysis of
results obtained (Table 17) showed that there is a signific=-
ant difference {P (ChOl} between values obtained in cases

of Str. agalactiae and Staph. aureus infested cases, and also
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between Str. agaloctiae infected cases and mixed infectien by
Str. napalactiae + Staph. aureus (P { 0.05), as well as be=
tween values otbtained in ecoses of mixed infection by Str.

agelactize + Staph. aureus and Staph. aureus infected cases.

In cow’s milk collected from subclinical cases of masti-
tis, LDH activity ranged between 484.44 and 523.47 Um/liter
of milk, The highest value wes shown in cases associated with
Str. agalactiae, whereas, the least valne was shown in cases
associated with Staph. aureus., But infection with mixed Str.
agalactiae + Staph. aureus showed an intermediate value of
502.41 Un/liter (Table 20}. Statistical analysis of results
obtained {Table 21) showed that there is a significant differew
nece {P { 0.01) between values obtained in cases of Str, agal-

actiae and Staph. aureus infected cases.

LDH activity of milk cobtained from clinical cases of
mastitis (Tables 12 and 2Z) ranged between 515.26 and 752.4L0
Um/liter for buffaleoes milk and 499.81 to 655.23 Um/liter for
cows milk. In both animals the highest value was shown in
cases associated with Str. agalactiae, while the least value
was shown in cases associated with C. pyveogenes. Infection with
Staph. aurcus showed an intermediate value of 590,21 Um/liter

for buffaloes and 561.44 for cCows.
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Statistical analysis of resutls (Tables 19 and 23) showw
ed that in milk of both 2nimals there is a signifiecant difl-
erence between values obtzined from Str. agalactiae infected
cascs and those obtained from (Staph.aureus + C.pyogenes}in-
fected cases also between values of Staph. aureus and C.

pyogenes infected cases.

Our results were in closc agreement with those studied

by Kova and Beseda (1975} and Ziv gt al. (1976}.

Bogin (1973) and Bogin et al. (1977) offered a good ex-
planation for this consistent observation in mastitiec milk.
They stated that LDH activity was quickly elevated follow-
ing infection and this explains that the bloed serum was not
the sole source for the enzyme in mastitie seeretions, but it
seems that the origin of the elevated LDH activity in masti-

tie milk is the leukocytes and parenchyma cells of the udder.

It is suggested timt determination of LDH activity in
milk can serve as a more accurate and objective method for
evaluating the extent of udder damage and als¢ the abrupt
change in milk enzyme pattern after the inflammation especi-
ally at the time when the secretion was still unaltered{sub-
elinical mastitis) and can possibly serve as a sensitive and
Quick tool for laboratery dingnosis as well as in the progno-

sis of acute magtitis.



{(7) FfTect, _of Justitis on Lipase

In this prlesent work, the mean values of lipase active
ity in normal buifalots and cow!s milk are shown in Tables

7 and 8 as 45.22 and 39.94 Unit /100 ml of milk respectively.

Statistiecal analysis of results {Tables ©) shows that
lipose activity of buffaloes milk is significantly higher
(F ( 0.01) than that of cow?!s milk. Similar findings have
been reported by El-Hagarawy and Sirry {1267) who stated that
lipase activity was found te be higher in fresh buffale’s
milk than in cow’s milk as it resulted in more liberation of

free fatty acids.

Tables 10 & 11 show the mean lipase activity of milk obtain-
ed from mastitie buffaloes {subclinical and clinical cases) as

57,34 and 64.18 Unit/100 ml of milk respsctively.

In cows milk the mean lipase activity in both mastitic
coses amounted to 52.79 and 60,68 Unit/100 ml of milk respectia=-
vely (Tables 13 and 14).

Statistical analysis of results (Tables 12 & 15) show that
lipase activity increases significantly (P £ 0.01) in milk
obtained from subclinical and clinical mastitie znimals as
compured with that of normal animals. Also a significant differ-

ence was noticed between values obtained from subelinical and
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clinical mastitic cases in both animals (P £ 0.01) .

In buffaloes, the lipese activity of milk e¢btained from
subelinical mastitic znimals (Table 16) ranged between 56.66
and 60,7k Unit/1C00 =1 milk, The highest value was shown in
cazes associated with Str. agalactiae, while the least value
was chown in cases cssociated with Staph. aureus, cases infect-
ed with both organisms showed an intermediate value of 59.40.
On the other hand, lipase activity of milk obtained from clinic-
al mastitic buffaloes (Tables 18) ranged between 62.13 and
65.88 Unit /100 ml of milk. The highest value was shown in cases
associated with Staph. aureus, while the least value was shown

in cases associated with C, pyogenes.

Infection with Str. agalactiae showed an intermediate wvalue

of 63.71 Unit/100 ml of milk.

In cow’s the lipase activity of milk obtained from sube
clinical mastitic animals ranged between 52.04 and 54.81 Unit/
100 ml milk. The highest value wos shown in cases associated
with Str. agzlactiae, whereas the least value was shown in
coses associated with Staph. sureus. lMixed infection of Str.
agalsactiae + Staph. aureus showved an intermediate value of

53,13 (Table 20), On the other hand, lipase activity of milk
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obtained from c¢linical mastitic cows ranged between 59,46 and
54231 Unit/100 ml milk. The highest and least value were shown
in cases associated with Staph. aureus and C. pyogenes infecte
ed cocses respectively, whereas infection with Str. agalactliae

showed an intermediate value of 60.84 (Table 22),.

Statistical analysis of results {(Tables 17,19,21 & 23) in-
diecate that there is no significant difference among the values
obtain=d due to the effect of the different isclated organisms
in both mastitic cases (subelinical and elinical mastitis) 4n

buffaloes as well as in cows.

It is clear from this work that lipase activity of buffale’s
and cow’s mastitic milk obtained from subclinical and clinical
caces was elevated generally in all infected animals, and this
in close agreement with the results reported by Guthrie and
Herrington {1960). The increasc of lipase activity in mastitic
milk may be attributed to the enormous anwounts of causative

organisms in the mastitic udder tissues.
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(£) Effect of Fiastitis on Amylase

1., this present study the data presented in Tables 7 &
# show the mean value of imylase activity in normal buffale’s
and ecow’s milk which amounted to 63.65 and 56.21 Somo. Unit/

100 ml of milk respectively.

Statistiecsl analysis of results (Table ¢) show that norm-
al buffalo’s milk exhibit significantly increased (P {0.01)
amylase activity vhan cow’s milk, in contradistinction teo
Rifaat et al. (1969) who reported that normal buffale’s and

cow?s milk exhibit approximately the same Amylase activity.

Tables 10,11,13 and 14 show the mean Amylase activity of
milk obtained from mastitic buffzloes (subclinical and c¢linic=-
a1l cases) as 128 and 157.93 Somo. Unit/100 ml of milk respecti-
vely, and 129.77 and 148.86 for cows. Tables 12 and 15 show
that there is a significant difference (P £ 0.01) between the
mean values of Amylase activity of normal milk and those of
mastitic milk {obtained from subclinieal and clinical cases)
in both animals. Suech results are in close agrecment with
those studied by Chrzaszcz and Goralowna {1925), and Guy &
Genness (1958). The increase of Amylase activity in mastitic
milk may be attributed to the presence of enormous amount of

causative organisms in the mastitic udder tissues. In case of
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buffalees, the amylacse activity of milk obtained from sub-
clinieslly mastitic animals (Table 16} ranged between 122,96
and 131.52 Somo.Unit/100 ml milk, it appears therefore, that
the type of infeeted organism had no significant effect on
the amylzse astivity. On the other hand wmilk obtsined from
eases with clindiesl mastitis showed mean values of Amylase
activity renging between 152,51-168,04 Somo.Unit/100 ml
(T2ble 18). The highest value was shown in cases associated
with 3tr. agalactize, while the least .value was shown in
cases associated with Staph.aureus,whereas C.pyogenes infeect=
ed cases showed 8n intermediate value of 155.67. Statistic-
ally (Table 19), there is a significant difference (P {0.,0%)
between the values cbtained from Str. agalactiae and Staph.

aureus infected cases.

In cows, the amylase activity of milk obtained from sub=-
¢linicz2lly mastitic animals ranged between 114.62-139,82 Unit/
10C ml (Tzble 20). It appears, therefore, that the type 6f
infected organism exhibited no significant effect on Amylase

activity.

On the other hand, the Amylase activity of milk obtained
from elinieally mastitic cows (Table 22), ranged between

139.65-154.02 Somo.Unit/100 ml. The highest value was shown in
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cases associated with 3tr. agalactiae, whereas, the least
value was shown in ecases infected with C.pyogenes. In Staph.
aureus infected cases an interwediate value of 14L6.55 was
neticed. 3tatistical analysis of results (Table 23) show that
there is o« significant difference {P <. 0,05} between valucs
obteined in cases of Str, ngaloctine & C.pyogenes as well as

between the latter and cases Infected wilth Staph. sursusd,

{S9) Effect of Mastitis on Ascorbic Acid

The mean values of {Ascorbic aclid content in normal buff-
alo’s and cow?s milk are listed in Tables ¥ and & which shows

it to be 28,30 and 7.33 mg/liter milk respectively.

Statistical analysis of results (Table 9) shaws thot
Ascorbic acid content of buffalo’s milk is significantly high-
er {P { 0.01) than that of cow’s milk, The present data coin=-
cide with those given by Barakot and Abdel Wahab (1961) as
19.5=3C.5 mg/liter for buffalo’s milk and 7.1-7.8 for cow’s
milk.

This increase in ascorbic acid content of normal buffalo’s
milk than normal cow’s milk may be attributed to the high

lact .se content of normal buffaloes milk.
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Trbles 10 & 11 show the mecn Agecorbie acid content of
milk obtoined from mastitie buffaloes {subecliniezl and
clinieal cases) as 33.87 snd 45.88 mg/liter of milk respectiw
vely. ‘Jith respect to cow’s milk (Tables 13 & 14), the mean
sscorbic acid content in both mastitie cases amounted to
6.7 and 14.77. Statistical analysis of results, Table 12
show that Ascorbie acid content of mastitic milk (subclinical
and clinical cases)} increases signifieantly (P { 0.01) as

compared with wvalues of normal milk in both animals.

This finding coincide with those previously reported by
Nani and Defranceshi (1957), but disagree with that cited by
Fisza et al. (1966}, This disagreement may be attributed to

breed variation.

in buffaloes, the Ascorbic acid content of milk cobtained
from subeliniecal mastitic animals (Table 16) ranged between
31,37 and 35.46 mg/liter milk, Statistically no significant
difference was found due to the type of infected organism.On
the other hand, milk obtained from elinical mastitie animnls,
showed mean wvalues of Ascerbic acid content ranging between
32,71 and 66,75 mg/liter milk, the highest value was shown
in cases associated with Staph. aureus, while the least value

was observed in cases infected with C.pyogenes.
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Str. agalactiae infected cases showed an intermediate
value (55.6L mg/liter, Table 18). It is quite clear from
Tahle 19 th-t trere is o significant difference (P € 0.01)
between values ertained in cases of Staph,. aureus infect-
ion and Str. agalactiae infection, and also betwsen C,
pvogenes infected cases and each of Str. agalactiae infect-

ed cases and Staph. aureus infection.

In cow#: the &Lscorbic acid content of milk obtained from
subclinieal mastitic cases, ranged between 0.29 and 7.28 ng/
liter of milk (Table 20). Statistieally no significant

difference was found due to the type of infected organism.

On the other hand, iscorbic aeid content of milk obtain-
ed from clinical mastitic cases ranged between 8.51 and 19.54
mg/liter milk. The highest value was shown in cases associat-
ed with S3tr., agalactiae infection, whereas, the least value
was observed in cases asgssociated with C.pyegenes infection.
Infection with Staphk.aureus showed an intermediate value
(16.45 mg/liter), Table 22, Statistical analysis of the ree-
sults (Table 23) show that there is ¢ significant difference
(P ( G.01} hetween values obtained from Str. agalactiae and
C.pyogenes infected eases, as well as between values obtaine

ed from Staph. aureus and C,.pyogenes infection.
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The mechanism of this inereasing of ascorbic acid contas
ent in mestitic milk is obscure and possibly complicated,the
most probably mechanism seens to be the presence of enor-—

mous amount of causative organisms in the mastitic udder.

{10) Effect of Mastitis on pH value

In this present work, the mean pH value of milk of norme
2l buffale’s and cow’s milk are shown in Tables 7 and 8 as
6,40 and 6.49 respectively., Statistical analysis of the re=
sults obtained revealed no significant difference between the

pH values of normal buffalo’s and cow’s milk.

Tables 10 & 11 show the mean pH vzlues of milk obtained
Trom mastitie buffaloes {subelinical and elinieal cases) as
7.40 and 7.51 respectively. Statistieal analysis of the results
{Tahle 12) indicate that there is a siénificant difference
(P € 0.01) between the mean pH values of normal milk and that
of subelinically mastitic buffalo’?s milk and also between pH

vialues of normal and clinically mastitic milk.

The pH value of milk obtained from subeclinical mostitie
buffaloes (Table 16) rrnged between 7.26 and 7.53. The diffe-

rences are found statistically to be non-significant.
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Tn czse of buffaloes, the pH value of milk obtained from

mestitic cases ranged between 7485 ond 7.56 (Table 18).

In case of cows, the pil volue of milk obtnanined from mase
titic cases {subelinical and clinical cases) was found to be
728 and 7.46 respectively {(Table 13 & 1li). Satistical analy-
sis of results (Teble 15} indiecate that there is a signific-
ant difference (P { ©0.01) between pH value of normal cow’s
milk and that of mastitic milk, as well as between pH values

of subeclinically mastitic milk and elinieally mastitic milk.

In cow*s milk obtained from subclinical mastitlic ecases,
the pH value ranged between 7.06 and 7.36 (Table 20). On the
other hand, the pH value of cow’s milk obtained from cliniecal

mestitic cases, ranged between 7.40 and 7.52 (Table 22).

It is noticed from the results obtained that the pH wvalue
of mastitic buffaleo?s and cow’s milk {subclinical and cliniecal
cases) was found to shift towards the alkaline side more than
normal milk. This result coineide with that reported by Kelly
(1967), Renner {1975) and Beuche (1977) who stated thot the pi
value of mastitic milk is shifted towards the alkaline side.
Sehalm et al, [(1971) attributed such a shift of the pl of
mastitic milk to the increased permeability of the gland to
bloed components which permits movement of bicarbonate ions

into the milk by selective transudation.
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SULLMARY

hastitis has important significance in the economy of
milk production, it is the most serious disease problem
confronting the dairy farmer. Several methods for diagnos~-
ing mastitis have been reported. Bacteriolegical methods 1is
expensive and time consuning, hance the need for simple,
sensitive and reliable method sufficient to be applied on a

large scale for herd testing is regquired. -

Cuarter milk samples were collected from 14O lactating
buffaloes (Bos bubalis) and 62 local breed cows at Edfina
veterinory clinic and the clinic of the Faculty of Edfina
vet, Med. Alex. University. Bactericloegical examination of
the milk samples collected from apparently normal animals
revealed that 18% of buffaloes and 50% of cows were infected
vith specific microorganisms of mastitis. The most predomine
ant orgenisms isolated from buffalo’s and cow?’s milk in cases
of mastitis (subeclinical and clinical cases) were Str. agal-

actiae and Staph. cureus.

Mi{1k samples collected from buffaloes and cows were analysed

for determinztion of:
{1) Glutamiec oxalacetic transaminase (GOTY
(2) Glutamic pyruvic transaninase (GPT)

{3) Alkaline phosphatase (ALP)
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(%) Leid phosphataese {ACP)
¥ Hd

{5) S5-Nucleotidase (5 - ND)

{5) ILzctiec dehydrogenase {LDH)

{7} Lipa=e.

{8) Amvylase.

(9) iiscorbic acid.

{(10)pH value,

The results obtained showed}- _

1 - The activities of Glutanic oxalacetic transaminase,
lipase and Amylase as well as [scorbic acid content
of buffalo’s milk were significantly higher than that
of normzl cow’?’s nilk. On the contrary, Alkaline phos=-
phatase cctivity of normal cow’s milk was significant-
1y higher than that of buffalo’s milka.

2 - The setivities of Glutamic oxalacetic transaminase,
Zlkaline phsophatase, Lactic dehydrogenase, Lipase and
Amylase =s well as the piH value of rnilk obtained from
mestitic buffaloes and cows (subclinical and clinical
cases) showed a significant increase than that of norme—
al animals milk.

3 - lilk obtained from normal buffaloes zand cows as well as
milk obteined from mastitiec animals (subelinical cases)

is absolutely deficient in Glutamic pyruvic transaminase
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activity. Jthile wilk obtained from mastitic animals
(clinicnl coses) showed & remarkable activity; a
phenome: which can be used as o proper tool for
diagnosis of clinicel cases of mastitis in both anim-
als.
The acid phosphatase activity increased signifiecantly
only in buffalo’s milk obtained from subclinical
mactitic cases.
Tn milk obtained from mastitic animals {subelinical &
eliniecal cases) the activity of ;-nucleotidase de-
crensed significantly as compared with that of normal
milk.
111k obtazined from mastitic buffaloes (subeclinical and
clinical cases) as well as milk obtained from mastitie
cows (clinical cases) showed & significant increase in
Ascorbic acid content as compared with normal millc.
The Glutamic pyruvic trensaminase, lactic dehydrogenase,
lipase, Amylase zctivity as well os, Ascorbic acid
content of milk obtained from mestitic buffaloes and
cows (eclinical coses) increased significantly as comp-
ared with that obtzined from subclinical cases of

mastitise.
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pli value of milk obtained from mastitic cows{clinieal
cases) increansed significantly as compared with that
obtained from subeclinic~l cases of mastitis.

131k obtained from mastitic buffalees {subeclinical
cases)} where Str. agaloctioe was isolated showed an
increased activity of both Glutamic oxalacetic trans-
aminase and Lactic dehydrogenase enzymesS.

i1k obtained from wustitic cows (subelinical cases)
where Str. agalactiae was isolated showed an increased
activity of Glutamic oxalacstie transaminase,Alkzline
phosphatase and Lactic dzhydrogenase.

141k obtained from mastitic buffaloes and cows ( sub-
elinical cases) where OStr. agalactiae was isolated
showed an increased activity of acid phosphatase.

41k obtained from mastitic buffaloes and cows {sub=
clinic:l cases) where Staph. aureus was isélated showed
a significant inhibition in the activity of g-nucleoti—
dase.

1"i1k obtained from mastitic buffaloes {clinical cases)
where Str. agalactiae was isolated showed a significant
increase in Glutamic oxalacetic transaninase and Amylase

cotivity.
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1L« 711k obtained from mastitie cows {eclinical cases) where
Shre agaleaetice was isolrted showed a significant ine-
crease in Glutaric oxalacetic transsminase and Alkaline
phosphatase activity,.

15- i1k obtained from mastitie cows (clinical cases) where
Sta?h. aureus was isolated showed a significant decrease
in 5-nuclecotidase activity.

It can be concluded from the results of this present work

thati-

(1) ‘“cecurate diagnosis of mastitis in both buffaleoes and
cows milk should not devend completely on Alkaline phos-
phatase activity due to the fluctuation of the activity
of this enzyme but generally to some extent it can consie-
dered as an additive means for gquick lcboratory dizagno-
sis.

{(2) Determination of Acid phosphatase activity can serve as
an accurate reproducible moethod for rapid and sensitive
dentification of Str. agalactiae as a causative org-
anism in subclinical mastitis in both buffaloes and cows.

{3) Determination of Glutamic oxalacetic transaminase, ;-
nuclectidase and Lactic dehydrogenase activity and to
some extent Ascorbic acid content can considered as a
dingnostic tool for early recognition of subclinical

mastitis in both animals.
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