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SERUM ACTIVITIES OF AST, ALT, GGT AND LDH
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SUMMARY: This study examined the activities of aspartate-aminotransferase
(AST), alanine- aminotransferase (ALT), gamma-glutamyltransferase (GGT) and
lactate-dehydrogenase (LDH) in the blood serum of 43 dairy Simmental cows
divided into three groups according to production period. The first group (n = 15)
consisted of late pregnant dairy cows, the second group (n = 15) cows in the early
lactation, and the third group (n = 15) cow in mid lactation. The significant higher
activity (P<0.05) of AST was determined in the early lactation period than in dry
period, while enzyme activity in the mid lactation period was higher (P>0.05) than
in the dry period. ALT activity showed a lower (P>0.05) serum activities in early
lactation cows than in the late pregnant and mid lactation cows. The higher serum
activities of GGT (P>0.05) and LDH (P<0.05) were determined in early lacta-
tion cows than in the late pregnant and mid lactation cows. Research results showed
possibility of mild degree of hepatic lesions, probably due to fat infiltration
in early lactation cows. Serum AST enzyme activities were significant corre-
lated (P<0.05) with ALT, GGT and LDH activities and may be most sensitive
indicato in determining the functional liver state in dairy cows during transi-
tion period and mid lactation.
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INTRODUCTION

The priority for intensive milk production is prevention of metabolic dis-
cases and other disorders. Production discases i.c. diseases associated with improper
nutrition or management are common in dairy cows. The diseases listed in this include:
the fat liver syndrome, ketosis, laminitis, mastitis, milk fever, retained placenta, met-
ritis and infertility. The metabolic profile, a series of specific blood analytical tests is
routinely used to reveal metabolic problems in dairy cattle. It involves collecting blood
samples from eight to twelve cows at 4 time periods relative to calving (dry, early lacta-
tion, peak lactation and mid lactation) and measuring selected blood metabolites (Gross
et al,, 2001; Oetzel, 2004; Stengarde et al., 2008). A part of that test is determining
enzyme activities in the serum: aspartate-aminotransferase (AST), alanine-ami-
no-transferase (ALT), y-glutamyl-transferase (GGT) and lactate-dehydrogenase
(LDH). The activities of enzymes are highly important blood parameters used in evalu-
ating the degree of hepatocyte damage. The fatty liver infiltration and the hepatocyte
degeneration in dairy cows involve cell membrane damage and hepatocyte destruction
coupled to the release of cytoplasm enzymes (AST, ALT, GGT, LDH) and marked in-
creases in the circulating activities (Pechova et al., 1997; Lubojacka et al., 2005; Stojevic¢
et al., 2005). Increased AST activity in the serum is a sensitive marker of liver
damage, even if the damage is of a subclinical nature (Kauppinen, 1984; Meyer
and Harvey, 1998). The AST activity is found to be the most sensitive indicator in
diagnosing fatty liver in cows (Pechova et al., 1997; Lubojacka et al., 2005). GGT is
a microsomal and membrane-bound enzyme found mostly in the liver, kidneys and
small intenstines. The increase in the activity of this enzyme results from damages of
the cellular structure of hepatocytes (Kupczynski et al., 2002; Lubojacka et al., 2005).
According to Tainurier et al. (1984) the activity of AST and GGT enzymes shows occa-
sional irregular, small changes during pregnancy and early lactation, while the activity
of ALT decreases significantly in the seventh and eight month of pregnancy and at the
beginning of lactation. LDH is not an organ-specific enzyme, being found at high con-
centrations in the muscles, heart, kidneys and the liver. It is released into the blood in
cases of acute cell damage of the above organs. The blood activity of LDH is correlated
with the degree of fatty infiltration of hepatocytes (Pechova et al., 1997).

The aim of this study was to determine the activity of AST, ALT, GGT and
LDH and their relations in the blood plasma in Simmental dairy cows during
transitional period and the mid lactation, in order to identify the pathological
processes and changes in the metabolic status.

MATERIAL AND METHODS

This experiment was carried out at Simmental dairy herd with several metabolic
and reproductive disorders. The cows were mid-yielding with a preceding lactation
about 6,500 1. Three groups of clinically healthy cows were chosen from herd. One
group consisted late pregnant cows (n=15) in period from 25 to 1 (1319) days to calwing,
a second group included early post-partum cows (n=15) in the first month of lactation
(16 £ 9 days) and third group (n = 15) in mid lactation (115£29 days). The experimental
cows were kept in tie-stall barns. The diet and the housing facilities were adapted to
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research purposes. The diet suited the energy necessary for cows in late pregnancy,
early and mid lactation.

The blood samples were collected at 10:00 hor 4 to 6 hours after milking and feed-
ing, by puncture of the jugular vein into sterile disposable test tubes. After clotting for 3
hours at 4°C and centrifugation (1500g, 10 minutes, 4°C), sera were carefully harvested
and stored at -20°C until analysis. Serum AST, ALT, GGT and LDH were measured in
the biochemical laboratory by different colorimetric techniques using a spectrophotom-
eter (Cobas Mira plus) and the corresponding commercial kits.

The statistical analysis of the obtained data was carried out by ANOVA-procedure
(Statgraphic Centurion, Statpoint Technologies Inc. Warrenton, Va, Virginia, USA).

RESULTS

The mean values of AST, ALT, GGT and LDH activities in the blood plasma of
dairy cows are shown for each period in Table 1. In this study highest serum activities
of AST,GGT and LDH were determined in group of early lactation cows than in late
pregnant and mid lactation cows, and showed significant variations (P<0.05) for AST
and LDH activities. The lowest serum ALT activities were determined in early lactation
cows, without significant differences (P>0.05) compare to other two groups of cows.

Correlation coefficients for the serum enzyme activities in dairy cows during
transition period and mid lactation are shown in Table 2.

Table 1. Mean values (x£SD) of AST, ALT, GGT and LDH activities
in dairy cows during transition period and mid lactation (average = SD)

Late pregnancy Early lactation Mid lactation
AST (UN) 26.45+£8.972 33.55£9.35" 32.6148.90°
ALT (U/) 72.47124.16° 66.87£12.96° 96.38+80.46°
GGT (UN) 20.61+4.16° 25.51+4.91¢ 23.03+£9.94¢
LDH (U/) 715.69£160.722 1058.15£205.45° 670.59+134.95¢

¢ Values with different superscripts, within the row, significant differ (p < 0.05).

Table 2. Correlation coetticients for the serum enzyme activities
calculated for all cows 1n the present study.

ALT GGT LDH
AST 0.33* 0.32* 0.43*
ALT - 0.07 0.28
GGT - - 0.18

*Significant correlations (P<0.05).

DISCUSSION

Modern milk production often puts the production capabilities of cows at risk,
which can result in metabolic disorders. In order to predict such disorders and eventual
subclinical diseases it is necessary to determine physiological ranges of biochemical
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parameters in a clinically healthy herd. (Stojevi¢ et al., 2005).

The serum AST activity is considered as the most sensitive indicator for diagnos-
ing fatty liver in this species (Pechova et al., 1997, Kupczynski et al., 2002; Lubojacka
et al., 2005). AST is located in the cytoplasm and mitochondria of different tissues and
organs, and the highest activities are detected in heart and skeletal musculature, as well
as in liver in cows (Lubojacka et al., 2005). Accordingly, changes in their activity in
the blood can be a consequence of their increased activity in cells (primarily liver), but
also a reflection of cell structure damage. In the present study, the serum AST activities
were significantly higher (P<0.05) in early lactating cows than in late pregnant cows,
corroborating that the development of fatty infiltration in liver has lead to cell disrup-
tion and release of the intracellular enzymes into the blood flow. ALT activity in cows
differs during certain production periods. The lowest ALT activity was measured dur-
ing early lactation, while activity increased (P>0.05) in the mid lactation cows. In the
dry period enzyme activity decreased, but it was not statistically higher (P>0.05) than
in the early lactation cows. Similar result was obtained by Kauppinen (1984). The author
considers that the role of ALT in predicting liver damage in ketosis is not significant.
Tainturier et al. (1984) in their study presented information that ALT activity decreased
in the seventh and eighth months of pregnancy and that it remained stable until the end
of pregnancy, and in the first month of lactation. Our results confirm this only partially
because in the period of mid lactation we measured the highest concentration of ALT.

GGT is a microsomal and membrane-bound enzyme (Lubojacka et al., 2005). The
increase in this enzyme activity results from disruption of the cellular structure of hepat-
ocytes (Kupczynski et al., 2002, Lubojacka et al., 2005). GGT activity also depended
on the observed period. Higher values were measured in early lactation compared to
late pregnancy and mid lactation period, without statistically differences (P>0.05). El-
Ghoul et al. (2000) found that GGT activity in late pregnancy is much lower than in
the first week after calving, and 6 weeks after delivery the activity increased. LDH is a
not specific organ enzyme, found at high concentrations in muscles, heart, kidneys and
liver (Pechova et al., 1997; Lubojacka et al., 2005). It is released into the blood flow in
cases of acute cell damage of the above organs (Lubojacka et al., 2005). In this study,
LDH activities was significant higher (P<0.05) in early lactation cows than in late preg-
nant and mid lactation cows. This result suggested that early lactation cows had meta-
bolic disturbances, and mild degree of hepatic lesions, probably due to fat infiltration

In the present study, the serum AST, ALT, GGT and LDH activities measured
in late pregnant in early and mid lactating cows were included inside the physiologi-
cal limits (AST: 78-132 U/, ALT: 7-35 U/l, GGT: 10-25 U/l and LDH: 692-1445 U/),
(Stoji¢, 1996), but they were higher after calving, expect ALT activities, corroborating
that the development of fatty infiltration in liver has lead to cell disruption and release
of the intracellular enzymes into the blood flow. Moreover, according to Pechova et
al. (1997), the blood activities of liver enzymes are correlated with the degree of fatty
infiltration in the organ. In agreement, only the serum AST enzyme activities were
significant correlated (P<0.05) with ALT, GGT and LDH activitics and may be most
sensitive indicator in determining the functional liver state in dairy cows during transi-
tion period and mid lactation.
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CONCLUSION

Biochemical examination of blood serum showed higher activitics of AST, GGT,
LDH in early lactation cows such as lower concentrations of ALT compared to the
groups of late pregnant and mid lactation cows. The serum AST enzyme activities
were significant correlated s with ALT, GGT and LDH activities and may be most sen-
sitive indicator in determining the functional liver state in dairy cows during transition
period and mid lactation. This result suggested that early lactation cows had metabolic
disturbances, and mild degree of hepatic lesions, probably due to fat infiltration.
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SERUMSKE AKTIVNOSTI AST, ALT, GGT I LDH KOD KLINICKI
ZDRAVIH MLECNIH KRAVA TOKOM TRANZICIJSKOG PERIODA 1
SREDINE LAKTACIJE

RADOJICA POKOVIC, VLADIMIR KURCUBIC, ZORAN ILIC MARKO R.
CINCOVIC, MILUN PETROVIC, BILJANA DELIC

Izvod

U radu je procenjivana aktivnosti aspartat-aminotransferaze (AST), alanin-ami-
no-transferaze (ALT), gama-glutamat-transferaze (GGT) i laktat dehidrogenaze (LDH)
u krvnom serumu kod 45 Simentalskih mle¢nih krava, podeljenih u tri grupe u zavis-
nosti od stadijuma produkcijonog perioda. Prvu grupu (n=15) su &inile visoko gravidne
krave, drugu grupu (n=15) krave u ranoj laktaciji, a treCu grupu (n=15) krave u sredini lak-
tacije. Statisticki znacajno vise (P<0.05) aktivnosti AST su utvrdene kod krava u ranoj lak-
taciji u odnosu na zasusene krave, dok su enzimske aktivnosti AST kod krava u sredini laktacije
bile vec¢e (P>0.05) u odnosu na krave u zasu$enju. ALT aktivnosti su pokazale niZe vrednosti
(P>0.05) kod krava na po¢etku laktacije u odnosu na grupe krava u zasusenju i u sredini laktaci-
je. Vece aktivnosti GGT (P>0.05) i LDH (P<0.05) u krvnom serumu su utvrdene kod krava
u ranoj laktaciji u odnosu na aktivnosti ovih enzima u serumu kod zasusenih i krava u

krava u sredini laktacije. Dobijeni rezultati ukazuju na moguénost blagog stepena ostecenja
hepatocita, odnosno masnu infiltraciju hepatocita kod krava na pocetku laktacije. Serumske ak-

tivnosti AST su bile u znac¢ajnoj korelaciji (P<0.05) sa aktivnostima ALT, GGT i LDH u
krvnom serumu i AST moze biti najosteljiviji indikator u utvrdivanju funkcionalnog
stanja jetre kod mle¢nih krava tokom tranzicionog perioda i sredine laktacije.

Kljuéne reci: mle¢ne krave, serumske enzimske aktivnosti, tranzicioni period,
sredina laktacije.
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