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Lactation has a great impact on biochemical parameters in the blood of cows,
reflecting on metabolic demands. A part of that test is determining enzyme
activities in the serum. This study was conducted on 40 head of Friesian dairy
cows apparently healthy, were divided into two groups the first is the early
lactation (15 days to 2 months), and the second group is mid lactation (75 days
to 4 months) collected blood samples and draw blood serum purified to measure
some routine biochemical changes as total protein, albumin, globulin
mathematicaily and total bilirubin are generally used for the evaluation of
metabolic status and activity of enzymes Aspartate aminotransferase (AST),
Alanine aminotransferase (ALT), Gamma-glutamyl-transferase (GGT), and
Alkaline phosphatase (ALP). Milk samples were taken from cows under study
to measure the activity of enzymes (AST, ALT, ALP, GGT), The study showed
the presence of significant differences in both total protein, globulin
mathematically, total bilirubin in two group, and a significant difference in the
activity of AST, ALP in the blood serum in two stages and no significant
difference in the activity of enzymes in the whey in two stage with the existence
of marked increase activity of (ALT, ALP, GGT), and decrease activity of AST
in milk than blood serum. The results indicated that AST activity appeared
significantly lower in milk than that in blood (p= 0.0002) and =0.0035) in two
stage of lactation respectively, also ALT, ALP, GGT was highly significant in
milk than blood serum (P=0.0290, < 0.0001, <0.0001) in early lactation, and (p
=0.0102, < 0.0001, < 0.0001) in mid lactation.
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INTRODUCTION

liver function of animals. Blood plasma and serum
ALT, AST, ALP and GGT activities were reported to
be useful for postpartum Holstein cows (Stojevié

Multiparous dairy cow puts the production
capabilities of cows at risk, which can result in
metabolic disorders, In order to predict such disorders
and eventual sub clinical diseases it is necessary to
determine physiological ranges of biochemical
parameters in a clinically healthy herd (Mulligan
et al., 2006).

Dairy cows are more susceptible to various diseases
in the postpartum period when compared to other
production periods, due to the negative energy
balance, weakened appetite and increasing yield. That
is a period particularly favourable for metabolic
disorders (Mordak and Nicpon., 2006).

Alanine  aminotransferase =~ (ALT),  Aspartate
aminotransferase (AST), y-glutamyltransferase
(GGT), and alkaline phosphatase (ALP) are important
catabolic enzymes, which play an important role in
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et al., 2005; and Samanc et af, 2011).

While little information is available concerning about
the activity changes of ALT, AST, GGT and ALP in
milk. The activities of these enzymes were monitored
in milk and blood serum of cows (Liu ef al,, 2012 and
2013). A majority of enzymes which were exist in the
breast cells derived from some enzyme of blood and
measurement of the activity.of such enzymes in milk
has been used to monitor udder health in dairy cows
(Fox and Kelly, 2006). More practical attention has
been given to detection of enzyme activity in milk,
and many enzymes have been proposed and listed as
reliable markers for early diagnosis of subclinical
disease (Babaei ef al., 2007; Katsoulos ef al., 2010).

AST activity has been extensively studied in both
animals and humans. For instance, it was found that



n |

the variation of AST had some relations with the
function of liver, skeletal muscie and heart of cows
(Kaneko et al., 2008). In addition, AST is proposed to
be one of the common parameters for the detection
and diagnosis of liver failure (Sattler and Frll, 2004).
The activity of blood aminotransferases is very
important because they act as a catalyst in connection
to the metabolism of amino acids and carbohydrates.
Changes in their activity in the blood can be a
consequence of their increased activity in cells, or
damages in cell structure (Milinkovié-Tur et dl,
2005). The high concentrations of GGT in blood are
detected in the liver, kidney, pancreas, spleen,
intestine, heart, and the brain of mammalian tissue
(Tennant, 1997). And the GGT activity is relatively
high in liver of cow (Milinkovi¢-Tur ef al., 2005).

ALP, which is a membrane-bound glycoprotein
mainly found in animal tissues such as liver, bone,
with a lesser amounts in kidney, intestine and
placenta (Ali ef al., 2005 and Webber et al., 2010), is
used as a biochemical marker to diagnose
osteoporosis and hepatobiliary disorders as well as
fatty liver disease (Webber et al, 2010; Hanley et al.,
2005).

ALT is one of the important enzymes for protein
catabolism. Its main function is to catalysis alanine
and alpha ketoglutarate and transfer them into
generates pyruvate and glutamate. It plays an
important role in the process of glucose and amino
acid of intermediate metabolism. (Ray et al., 2008).

Normally, only a little ALT release into the blood,
lead to increase significantly the plasma ALT activity
while the cytosol of ALT leak into the blood at the

condition of a liver cell injury such as all kinds of
hepatitis, drug toxicity liver cell necrosis and other
diseases (Anderson ef al.,, 2000; Puoti et al.; 2005 and

Lai et al., 2007). Therefore, it is‘one of the important
indexes of clinical diagnosis of liver function
(Kaplwitz, 2000). Because of dairy cows especially
with a high production thus in the early lactation
cows with high body fat mobilization were formed
which can easily lead to liver function injury
(Stojevic et al, 2005). During the period of the
postpartum, negative energy balance was caused by
the body's physical consumption which was the result
of the mobilization of body fat and liver injury and
the variation of liver cell permeability which lead to
variable degree of increase enzymes (Bjerre-Harpoth
et al, 2012).

The aim of this study was to estimate enzyme levels
in blood and milk serum, in multiparous cows during
early and mid lactation period, and to identify
changes that occur as a consequence of physiological
processes and changes in the metabolic status in good
time.
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MATERIALS and METHODS

Animals

A total number of 40 multiparous dairy cow were
divided into two groups according to the day of
lactation (15day-2month) n=20 and the other (75day-
4month) n=20. These were apparently healthy free of
clinical mastitis and any other udder lesions, were
examined and selected from a privet farm at Assiut

city.

Samples

Blood serum samples (without anticoagulant) were
collected  through  jugular vein  puncture,
centrifugation at 1,800xg for 15min to obtain clear
non haemolysed sera and kept in clean dry tubes
(Eppendrof tubes), stored at 20°C until testing.

Milk samples were collected in the moming, defatted
by centrifugation at 3000xg for 10min at 4°C in
hypothermal ultracentrifuge to obtain pellucid milk
serum. Withdrawn the whey in clean dry tubes
(Eppendrof tubes), stored at 20°C until testing.

Biochemical analysis

Blood serum sample were used for determination of
total protein, albumin concentration and total bilirbin
determinations by using standard test kits supplied by
Spectrum Diagnostic, Company (Egypt) with Semi-
automatic  biochemical  Analyzer. Globulin
concentration mathematically was calculated as the
difference between total protein and albumin.
Calculate the A/G ratio. Blood serum and defatted
milk used for enzyme estimations alanine

aminotransferases (ALT, EC 26.12), asparate

aminotransferase (AST, EC 2.6.1.1), v-
glutamyltransferase (GGT EC2.3.2.2) and alkaline
phosphatase (ALP EC 3.1.3.1). Enzymes activities

were estimated using commercial kinetic assay test
kits Spectrum Diagnostic Company (Egypt). The
standardized protocol provided with the kit was
followed for estimation. The final results were
reported in units per L of (blood, milk) serum (U/L).
Serum activities were determined using a biochemical
automatic analyzera.

Statistical analysis: The data was analyzed with the
statistical package (SPSS 2000). In order to detect
statistically significant differences, the data was
summarized with descriptive statistics: mean (M) *
standard error (= SEM). Student’s unpaired #test was
used to evaluate data of enzyme activity in blood and
milk serum. Comparisons between two groups were
determined significant at p<0.05 level.
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RESULTS

The recorded mean values of some blood serum
biochemical levels in the two groups of dairy cow are
recorded in Table 1. The effect of stage of lactation
on total protein, albumin globulin, A/G ratio and total
bilirbine levels showed that total protein and globulin
statistically significant higher in early lactation cows
p=(0.0041, 0.0062) and total biliribin p=(0.0231).
Enzyme activities in blood serum of two outcome
groups are presented in Table 2 The mean values
AST and ALP were statistically significant different
at (P< 0.05). AST highly significant in early lactating
cows (p<0 .0001), while ALP highly significant in

mid lactation cows (p=0.0062), and no significant
different of ALT and GGT mean values (P>0.05) in
tow group. Enzyme activities in milk serum of two
outcome groups are presented in Table 3 showed no
significant different of AST, ALT, ALP, GGT mean
values in tow group of lactating cows (P>0.05).
Comparison between the estimated blood and milk
serum enzyme activities in early and mid lactating
cows are presented in Tables 4,5. The AST activity in
milk was much lower than that in blood serum
(P<0.05). Compared to other three enzymes, which
are ALT is slightly higher, and ALP, GGT much
higher in milk than blood serum.

Table 1: Mean values (Mean+ SEM) of some serum biochemical parameters in two group of lactating cows.

Parameter Early lactating cows  Mid lactating cows p value

N=20 N=20
Total protein (g/dl) 9.39+0.365** 8.04+0.249 0.0041
Albumin (g/dl) 3.07+0.067 ns 3.056+0.099 0.9081
Globulin (g/dl) 6.323+0.368** 4,985+0.277 0.0062
"A/G ratio 0.5226+ 0.037 ns 0.684+ 0.074 0.0604
Total bilirubin (umol/L) 6.818 £0.415* 5.370 £ 0.409 0.0231

Table 2: Mean values (Mean+ SEM) of blood serum enzyme activities (U/L) in two group of lactating cows.

Parameter Early Mid p value
AST 98.35+5.504%** 68.05+ 3.197 <0.0001
ALT 44,05+ 3.418 40.70+ 2.157 0.4124ns
ALP 90.90+ 5.977 134.4+13.77** 0.0062
GGT 57.85 £ 6.450 46:60 + 5.117 0.1798ns

Table 3: Mean values (Meant SEM) of milk serum enzyme activities (U/L) in two group of lactating cows.

Parameter Early Mid p value
AST 51.30+9.954 48.45+5.424 0.8028 ns
ALT 79.45+15.22 69.15+10.30 0.5784 ns
ALP 1771+330.0 2253+288.7 0.2786 ns
GGT 3152+322.1 2565+414.3 0.2704 ns

Table 4: Comparison between the estimated blood and milk serum enzyme activities (U/L) in early lactating

COWs.
Parameter Enzyme in serum Enzyme in milk p value
{Mean+ SEM) - (Meanx SEM)
AST 98.35+ 5.504%** 51.30+9.954 0.0002
ALT 44,05+ 3.418 7945+ 1522 * 0.0290
ALP 90.90 + 5.977 1771 £330.0 *** <0.0001
GGT 57.85+6.450 315223221 *** <0.0001
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Table §: Comparison between the estimated blood and milk serum enzyme activities (U/L) in mid lactating

cows.
Parameter Enzyme in serum Enzyme in milk p value
(Mean+ SEM) (Mean+ SEM)
AST 68.05 £ 3,197 ** 48.45 £ 5.424 0.0035
ALT 40.70 £ 2,157 69.15+ 10.30 * 0.0102
ALP 134.4 £ 13.77 2253 £ 288. 7% * <0.0001
GGT 46.60 £ 5.117 2565 £ 414.3%** < 0.0001

NB: Results are expressed as Means + Standard errors (SEM).
For all tests, values of P < 0,05 were considered significant.

DISCUSSION

Dairy cows under stressful during the different stage
of lactation especially early, due to energy
expenditure associated with milk production and
limited feed intake (Rajala- Schultz et al, 1999).
And this negative energy balance (NEB) or
imbalance increases fat mobilization, and high
mobilization of lipids

From body fat reserve, can be a result of cell
structure damage or changes in enzyme activity such
as AST, ALT, GGT and ALP in the liver.
(Rukkwamsuk et al., 2000).

In the present study the mean values of total protein
and globulin is significantly higher in early lactating
cows than mid Jactating (p=0.0041,=0.0062). The
total protein concentration significantly varied
during the two milking period and variations was
caused by highest globulin levels seen in the
lactating cows in early lactating cow. In contrast,
albumin levels were constant during the two stag.
Nevertheless, the values in mid lactation were within
the published reference ranges (Kaneko er al., 1997).
and the normal concentration values of total proteins
and globulins in the dairy cows range respectively
from 6,7 to 8,7 g/dl and 3,0 to 5,4 g/dl (Brent and
Todd 2003; Herdt, 2000). In early lactating cows
globulin were the highest which resulted albumin-to-
globulin ratio was the lowest as shown in (Tablel).
‘The physiological status of the cows significantly
affected the serum levels of some blood constituents.
All these differences could be related to the
differences in the animal's metabolism, needs for
milk production and metabolic changes. Piccione
et al. (2012) observed that the total serum proteins
levels were significantly affected from the
physiological period and increased during Lactation.
The variations reflect the maternal requirements of
proteins need for milking and providing
Immunoglobulin (Bell er al, 2000; Mohri et al,
2007). The higher concentrate-to-forage ratio
provided during the lactation is generally associated
with lower levels of fiber and higher levels of starch
in the diet, which gives rise to an increased
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production of propionic acid in the rumen and an
increased microbial protein supply (Heck er al,
2009). This is reflected, in our study, by an increase
of total serum protein during the early lactation, and
a slight decrease during the mid period.

The mean value of total bilirubin was slightly higher
in early lactating cows (p=0.0231). The results of the
present study demonstrate a lower risk of
hyperbilirubinemia  incidence in cows when
compared with these in mid lactation. The value of
that index in cows with subclinical ketosis was at the
level of 7.27 pmol/l (Nowakowski, 2008). Marczuk
& Filar (2003) point out the special usefulness of the
determination of GGT, AST activity and bilirubin
concentration for the recognition of subclinical
impairments and liver disorders like fatty liver liver
in 1-2 weeks postpartum which was 14.2 pmol/l.

The concentration of total bilirubin during the two
research period was not intensified and did not
exceed the reference values (Meyer and Harvey
1998). Intensive postpartal lipid mobilization and
ketogenesis are sufficient for a series of
compensatory metabolic processes with changes in
blood metabolic profile during early-lactation in
healthy cows (Cincovié¢ et al, 2012). Furthermore,
the excretory function of hepatocytes is reduced and,
accordingly, the blood concentrations of some
compounds such as total bilirubin is generally
increased (West, 1990; Veenhuizen er al, 1991;
Sevinc et al., 2003 and Bobe et al,, 2004).

Enzymes activities in blood serum: Estimation of
enzymes showed that AST activity was significantly
higher in early lactation cows (p<0.0001) (Table 2).
The increase in AST concentration after parturition
could be explained by the degradation of muscle
cells caused by mobilization of body reserves
(Sattler and Furll, 2004). Moreover, increased AST
values may be due to protein mobilization from
muscles for gliconeogenesis (Cardoso er al., 2008).
And that lactation has a great impact on the intensity
of metabolism and on metabolic parameters in the
blood and this agree with the result of Filipejové and
Kovadik. (2009) who found that the concentration of
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AST (1.42+0.31 pkatl-1) in dairy cows at the
beginning of lactation was significantly higher
(p<0.01) in comparison with the dry period
(0.88+0.31 pkat.1-1).

Same result was observed by Djokovi¢ et al. (2013)
who found that AST concentration 69.46+27.54 TU/1
in early-lactation cows which is higher than
39.31x1890 TU/N in mid
metabolic changes during early lactation were more
intensive as a function of (EB) enrage balance,
compared to mid lactation These changes are due to
both lipolysis and ketogenesis occurring during
homeorhetic processes and metabolic adaptation in
the liver during early lactation.

Kaneko ef al. (1997) mentioned that the value of
AST activity in cows was 105 + 27 U/L, while the
value in the study by Stojevié et al (2005) was at
10-45days of lactation, 57.79 + 16.49 w1 and at 46-
90 days of lactation, 45.82 * 7.39w/! and at 91day
until the end of lactation, 44.91 + 6.93 with a mean
value in all cows 43.35 + 13.56 U/L which is lower
than recorded in Kauppinen’s study (1984) values
were shown for a group of healthy cows from 65.05
+ 31.31 U/L. The higher value in our study reflect
that cow under post partial physiclogical stress.

No significant difference observed in ALT activity in
blood serum of two stage of lactating cows (Table
2). Despite of higher mean value in The two stages
the same result shown by Jozwik er al. (2012) who
observed a high level of AST, ALT, GGT (58-100,
25-74, and 22-64) units/], respectively and they add
that the obtained results show the influence of milk
yield and stage of lactation on the activity of liver
enzymes, When there is damage to the liver cells, the
aminotransferase enzym level increases in the blood.
On the other hand, ALT was, maintained at
significantly greater concentrations throughout two
stage, suggesting that the liver is still in a state of
hyperfunction coinciding with mammary gland
activity (Sarma and Ray, 1985). Determination of
Alanine aminotransferase (ALT) activity plays an
jmportant role in the diagnosis of cows manifest
hypernomic fat mobilization in early lactation which
causes liver function injury and lead to variation of
activity (Kramer and Hoffman, 1997). Stojevi¢ ez al.
(2005) recordede low level of ALT activities was in
the range of 5.24.29.68 U/L, and mean value was
14.89 + 5.88 U/L than values of (Kaneko er al,
1997) which was 27 + 14 U/L, and activities
recorded by same auther lower with compared to
Kauppinen’s (1984) values of 17.82 + 11.51 U/L.
The author considers that the role of ALT in
predicting liver damage in ketosis is not significant.
While ALT the normal range obtained by Brent and
Todd. (2003) fell within (0 to 30 U/L).

lactation, Add that -

Table 2 shows that ALP activity in blood serum is
highly significant (p=0.0062) with mean value of
134.4£13.77v/], and 90.90 + 5.977u/l in mid and
early lactating cow respectively.  Alkaline
phosphatase (ALP) in serum has been shown to
consist of isoenzymes originating from the liver and
bone, which have a long half-life, and these
isoenzymes are mainly utilized as indices of liver
function or bone metabolisim in cattle.

Serum ALP activity increases in cases of hepatitis,
biliary disorders, or during growth due to active
bone metabolism (Carlson, 1996). The same result
obtained by Sato ef al. (2005) noted that serum ALP
activity was found to be higher in lactational periods
in comparison with the dry period, and it was clear
that the increase in the serum activity was atiributed
to increases of bone ALP and liver ALP in the
former period. Judging from the variation of liver
ALP and AST, it appeared that liver function in the
lactational period was not the same as in the dry
period. A previous report has shown that bone
metabolism is more active in lactational periods than
in the dry period (Sato et al, ab 2002). The
reference range of serum ALP activity in cattle is
very broad range and has been shown to be 0-488
U/l. This value was determined without regard to
lactation Kaneko er @l (1989) add that the broad
range of reference values for cattle is due to the high
level of serum ALP activily in lactating cows. In the
present study the high significant increase of ALP in
cows from day 75to 4 month my attributed to that
cow in the peak of lactation.

The finding of present study showed no significant
variation in levels of GGT activity in both group
(Table 2) however it is slightly higher mean value in
early than mid lactation (57.85 + 6.450 w/l, 46.60 +
5.117 wl) p=0.1798 the result agreement with the
finding of Abdel-Raheem er al. (2010) find that
serum GGT was higher during the whole lactation
period in comparison dry dairy cow the same
observed by El-sherif and Assad (2001) in sheep
who stated that AST and GGT were high in post
partum and positively correlated with milk yield
conceding the mammary gland activity. Values
obtained by Kaneko et al. (1997) 15.7 +4.0 U/L, and
the activity by Kauppinen (1984) presented a value
of 15.78 + 6.18 U/L, which are less than in our
study. Influence on tested values described changes
are a reflection of metabolic events. We can assume
that the statistically significant difference of enzyme
activity in blood per certain production phase arises

- from the increased or decreased activity of these
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enzymes in cells, an average of GGT observed by
Brent and Todd.

(2003) fell Between 3.6 to 39 U/L the highly mean
value in this study may due to postpartum
physiological stress.

B

-



Enzymes activities in milk serum: Estimation of
enzymes showed that no significant difference in
AST, ALT, ALP, GGT in both lactation stage (Table
3). And it is clear that there is no influence of the
stages of lactation on the presence of the enzyme in
milk,

In the present study the mean value of AST activity
in milk was 51.30+9.954 and 48.45+5.424 U/L in
early and mid lactating cow, which it is significantly
lower than in blood serum in tow group
(p=0.0002,0.0035) respectively (Tables 4,5) which
come in agreement with that reported by Liu er al.
(2012) who recorded mean value of AST(U/L)
27.20+0.90 add that the AST activity in milk was
much lower than that in blood plasma (P<0.001). On
the contrary to Batavani et al. (2003) observed that
the level of AST activity in milk was higher than the
level found in blood serum and proposed that a
major source of AST in normal and mastitic milk
was mammary gland secretory cells. Add that blood
serum was not the sole source of these enzymes in
ovine mastitic milk, and that it was probably
liberated from udder parenchymal cells and from
disintegrated leukocytes (Michel, 1979; Kitchen,
1981; Deianov, 1983; Kato et al., 1989).

In contrast Bogin and Ziv (1973) suggested that AST
in bovine milk was essentially a blood serum-
derived enzyme but (Bogin ef al., 1977). Found that
Changes in enzyme activities in blood or other
biological fluids such as milk can be a consequence
of cell structural damage.

Calamari et al (2005) concluded that the milk
enzyme systems change throughout seasons,
particularly during summer, these variations also
affected by differences in milk yield and mammary
gland health.

In the present study the mean value of ALT in milk
79.45+15.22w/1 and 69.15+10.30 w1 in early and mid
lactating cow, which it is slightly significant higher
than in blood serum in two group (p=0.0290,0.0102)
respectively (Tables 4,5). In contrast with Liu et al.
(2012) recorded low mean value of ALT(U/L)
13.61+£0.49 in milk, also add that the activities of
ALT (P<0.05) in milk appeared significantly lower
in compared to the blood plasma, and activity of
ALT in blood plasma and milk were the lowest
comber to three other enzyme. But, the researches of
the dynamic ALT activity changes in cows in the
postpartum period are few or less in milk. Liu ef al.

(2013) detected ALT activity in both blood plasma -

and milk significantly increased and reached the
peak at the same time at week 8 postpartum, these
come agreement with our study that mean value high
in early than mid lactation for both blood and milk

serum.
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Tables 4,5 show a higher significant mean value of
ALP enzyme activity in milk than in blood serum
(1771 £ 330.0u/1, 2253+288.70u/1) in the two stages
of lactation. Furthermore, the activity of ALP in milk
was almost as much fold as that in blood serum
(P<0.0001). Same result was obtained by Liu ef al.
(2012) recorded in cows 3-9 weeks postpartum, the
mean value of ALP (U/L) 251.43420.25 in milk
contrast blood plasma 79.23+1.95 surprisingly
enzyme activities ALP in milk were significantly
higher than that in blood plasma (p<0.001) and it
was activity in milk was nearly three fold as much as
that in blood plasma, the activity of the enzymes
originating from the blood increase and leak from
the blood into the milk due to an increased
permeability (Pyorala, 2003 and Batavani ef al,
2003). Another researcher but many causes of
presents of ALP in milk.

Katsoulos et al. (2010) reported that the origin of
elevated ALP activity was from leukocyte and
mammary epithelial and interstitial cells damaged
during inflammation, particularly from disintegrated
leukocytes. Which may occur by physical and
mechanical irritation by lactation, but Zeinhom et al.
(2013) observed high level ALP enzyme activity in
mastatic milk as well as non specific mastitis showed
high milk enzymatic activity.

(Negative isolation 243.7+52.6U/ml). The average
activities and seasonal variations recorded by
Lorenzen et al. (2010) of ALP was 774+260 with
min~max 328-1155U/1 in cow raw milk, Wernery et
al. (2008) found a comparable ALP activity in cow’s
milk. Studies analysing raw milk from one cow
breed showed average ALP activities of 330 U/l
(Assis et al., 2000; Barbosa, 2005).

Analysis performed in Greece using bovine, ovine
and caprine raw milk samples showed average ALP
activities of 390, 2430 and 134 U/l (Vamvakaki et
al., 2006). Milk from Alpine goats showed 128 U/l
ALP in early lactation and 236 U/l in late lactation
(Ying et al, 2002). Many results have revealed
differences in ALP activities of raw milk that are
dependent on breed, lactation stage and health state.

A lot of ALP originating from the mammary glands
is found in the whey (Angelino et al, 1999 and
Claeys et al, 2002) However, the influence of
lactation on serum ALP activity has remained
unknown. More complex researches of the structure
and origin have shown that milk contains two forms
of enzymes, one from myoepithelial cells and the
other from cytoplasm (Bingham et al, 1992 and
Bingham and Malin 1992).

(Tables 4,5) showed highly significant mean value of
GGT in milk than in blood serum (3152 + 322.1
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U/L,2565+414.3U/L) ‘in two stage of lactation
(p<0.0001), these is may due to GGT is involved in
the transportation of the amino acids from blood to
mammary glands, playing an important role for
biosynthesis of milk proteins. Similar result by liu
et al. (2012) observed enzyme activities of GGT in
milk was significantly higher than that in blood
plasma. Add that, the activity of GGT in milk was
almost thirty fold as much as that in blood plasma
(7<0.001). mean value 921.63+20.98 w/! in milk with
contrast to blood plasma 17+0.32. the same pattern
in our study which is increase GGT activity in blood
of two stage follow up by increase in milk in the
consideration stage. Nearly averaged GGT values
determined in the study of Lorenzen er al. (2010)
was 4143 £ 449w/1 with Min-max 3420-5190 UA.
McKellar er al. (1991) and Wernery et al. (2008)
obtained comparable values of 4300 U/l for cow’s
whole milk by applying the same method of
analysis. Anjos ez al. (1998) found on average 2880
U/l GGT activity in raw cow’s milk.

The comresponding average enzymatic values
obtained ‘in skimmed milk was 5503%654 U/L
(Dumitragcu ef al, 2013). Elsewhere, we reported
mean values for GGT activities of 4010and 3200
U/L in whole and skimmed cow milk respectively by
(Stinciuc et al, 2011). The results of this study are
in fair agreement with those obtained by Zehetner
et al. (1995) who measured a GGT activity of 5920
U/L for raw cow milk. The authors add that
differences in GGT activity in whole and skimmed
milk are dependent on breed or health state of the
animal (Fox, 2003).

Enzymes may be present during various milk stage
depending on  their primary localization,
physicalchemical properties and the major reason of
their existence in milk. The presence of enzymes in
milk may be consequence of spontaneous diffusion
of low molecular weight enzymes from plasma,
active secretion from apical parts of the mammary
gland epithelium or a result of enzymes leaving
somatic cells which are present in secreted milk,
most often leukocytes or other macrophage cells.
However, the results of some studies showed that the
activity of certain enzymes is much greater in milk
and cannot be correlated to an increased activity in
plasma (Koci¢ et al., 2010). It could by concluded
that During the early stage of lactation the liver of
productive cows undergoes extensive physiological
and biochemical changes to counteract the adverse
effects of negative energy balance. These metabolic
disorders negatively affect chemical composition of
blood and technological parameters of milk as
enzyme. Comparing the values obtained in the study
with other cattle ‘showed higher blood levels of the
enzymes indicating the more active metabolites and
muscle mass resulting from a greater stress of
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lactation. And we could not find published reports

that ~standardized AST,ALT,GGT, ALP and

activities for normal bovine milk. Therefore, the
measurement of enzyme activities appears to be a
suitable diagnostic method for identifying infected
mammary glands in early lactation or selective dry
cow therapy, and requires further investigation.
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