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Abstract

Bouda J., V. Dvofik, E. Minksov4, R. Dvofak: The Activities of GOT, Gam-
ma-GT, Alkaline Phosphatase in Blood Plasma of Cows and Their Calves Fed from
Buckets. Acta vet. Brno, 49, 1980: 193 —198.

The activities of GOT, gamma-GT and alkaline phosphatase (AP) were followed
in blood plasma of 40 late pregnant cows and their calves until the age of three
months. The mean value of GOT activities in pre-partum cows was found to be lo-
wer than in post-partum ones, whereas in the case of AP this was reversed. No signi-
ficant differences were observed in gamma-GT activities in pre- and post-partum
cows but in both groups the activities were increased in more than 30 %, of animals.

The average values of GOT activities in calves did not exceed 30 U/l, only at the
age of two months the activities were found to be raised over 46 U/l. The gamma-GT
activities in calves aged up to two months were significantly higher (P < 0.01) than
those found in their dams. 24 hours after the first colostrum intake the gamma-GT
activity increased 16 times compared with that before the colostrum intake. The high-
est mean AP activity in calves appeared 24 hours past the colostrum intake although
at the age of three months it was still two times higher than in their dams.

The activities of plasmatic enzymes were determined in dependence on calf age
which can be applied as reference values in diagnostics of some diseases.

Cow, calf, blood plasma, enzymes, GOT, gamma-glutamyltranspeptidase (gamma-GT),
alkaline phosphatase (AP), metabolism.

The determination of plasmatic enzyme activities assumes an important place in laboratory diag-
nostics. When selecting the enzyme activity determination in clinico-biochemical laboratory the
organ specifity, the sensitivity of reaction to organ damage, the precision and rapidity of exami-
nation have to be observed. For example, it has been known for a long time that GTP, used in
diagnostics of liver disorders in man and small animals, is almost useless in cattle (Griinder 1961 ;
Gerber et al. 1973; Bouda et al. 1977).

To evaluate pathological values it is necessary to know first the reference values of enzyme activi-
ties. These standards are, however, valid only for a given method being also dependent on animal
age, sex, performance, reproduction stage and nutrition (Sommer 1970; Jago$ et al. 1975).
The knowledge of diurnal dynamics of individual enzyme activities is also important. It follows
from the work of Hagemeister and Unsheelm (1968) that the activities of GOT, alkaline
phosphatase (AP), GPT do not change substantially during the day whereas the LDH activity
reaches the lowest value at 8a. m., not changing significantly between 10 a. m. and 6 p. m.

The significance of enzyme diagnostics in veterinary medicine, predominantly in catttle, con-
sists mainly in diagnostics and differential diagnostics and also in prognostic evaluation of liver
and skeletal muscle damage (Bouda et al. 1977).
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The utmost attention both in human and veterinary medicine has been paid to transaminases.
Under normal conditions small amount of GOT transfers to blood plasma without performing
any function there. GOT is found in cells of various organs, predominantly in liver and muscle.
The determination of this enzyme has good application possibilities in diagnostics of liver disor-
ders although GOT could be increased also in other diseases (Sommer 1970).

The mean values of GOT activities in calf plasma were found to vary from 0.99 to 2.03 #mol/l ml,
in some samplings from 0.40 to 3.30 #mol/l ml (Surynek et al. 1975). The normal value of GOT
activity in cow blood plasma does not exceed 1.8 umol/l ml (Jago$§ et al. 1975). Previously used
units of enzyme activities (in #mol/ml) could be changed to international units (U/l) by multi-
plication of umol/ml by the factor 16.7.

Alkaline phosphatase (AP) is contained in almost all tissues, mostly in intestinal mucosa, liver
and bone. As for calf blood plasma the highest values were recorded in the first weeks of life
(Manteuffel 1975; Surynek et al. 1975). The physiological activity in blood plasma does
not exceed 50 U/l (Jago$ et al. 1975).

The highest attention from the point of view of liver disorder diagnostics has been recently
paid to gamma-glutamyltranspeptidase (gamma-GT) (Findeisen 1972; Bouda et al. 1977;
Keller 1978; Griinder 1976). When using Boehringer test the gamma-GT activity in blood
serum of healthy cows did not exceed 16.2 U/l and was not found to be increased even in patholo-
gical processes in kidneys (Keller 1978). Blackshaw (1978) arrived at the same conclusion,
reporting the value of 2—20 U/l as being normal for cattle.

The gamma-GT activity does not change even during pregnancy. The mean value of gamma-GT
activity in blood serum was found to be 10.7 and 15.1 U/l in calves and heifers, resp. and from the
diagnostics point of view it is more valuable than GOT and bilirubin data (Findeisen 1972).

Materials and Methods

The experiment was conducted on 40 late pregnant cows and their 42 calves of Czech Spotted
breed in a large-capacity cow house accomodating 600 animals. The clinical examination and blood
sampling of cows was carried out 2—5 weeks prior to expected date of parturition and 2—4 weeks
post partum. At the same time urine samples were taken by catheterization and the average sample
of colostrum from the first milking was collected from cows.

Immediately after birth calves were transferred into individual cages in a separated calfhouse, at
the age of 14— 18 days moved into another calf-house. Twice a day the calves were given colostrum
from buckets and from the sixth day the calves were turned to a milk-replacer Laktosan A. The
daily colostrum ration was 4—5 litres, that of milk-replacer Laktosan A 6—7 litres. The TK-1
mixture (concentrate) for calves was supplemented from the 1lth day, meadow hay from three
weeks of calf age. The mean weight of calves prior to colostrum intake was 42.2 kg. The health
condition of calves was followed from birth to the age of 3 months. The blood samples were taken
from v. jugularis prior to colostrum intake and then after 1, 3, 7, 21, 42, 56 and 84 days past the -
colostrum intake.

The activities of GOT, AP, gamma-glutamyltranspeptidase in blood plasma were determined
photometrically on the Eppendorf instrument using the Bio-test kit (Lachema Brno).

The results obtained were evaluated on a Hewlett-Packard computer, 9810 A Model. To test
the difference between individual samplings the method of simple split analysis and Duncan’s
test were used.

Results

The valuzs of GOT, AP and gamma-GT activities in cow blood plasma pre-
and post-parturition are given in Table 1. The mean value of GOT activity in
pre-partum cows was found to be lower than that in postpartum cows. On the
other hand, the value of AP activity was significantly higher in prepartum cows.
There were no significant differences in gamma-GT activities between pre- and
postpartum cows; it is, however, necessary to add that both in prepartum and
postpartum cows the gamma-GT activity was found to be raised above standard
in approximately 30 9, of animals.

The dynamics of mean GOT, gamma-GT and AP activities in calf blood plasma
in depesndence on age is presented in Table 2. The mean values of GOT activities
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Table 1
The mean activities of GOT, AP and gam GT in blood pl of pre- and postpartum cows
] Followed index Prepartum cows I Postpartum cows I P
GOT (U/l) 18.8 + 3.4 27.1 £ 55 ’ + +
1 AP (U 64.4 + 22.0 46.3 4+ 29.9 E ++
| gamma-GT (U/I) 321 + 6.8 | 292 + 9.1 E -
] | |
P <0.01 =
P> 0.05 =
Table 2
The mean enzyme activities (GOT, gamma-GT, AP) in blood plasma
i Age GOT (U/1) Gamma-GT (U/1) AP (U/1)
Animal (days) 2 s % s 2 s
Cows Prepartum 18.8 3.4 32.1 6.3 64.4 22.0
Calves Without 11.1 4.1 92.4 52.1 163.6 52.2
colostrum
1 17.5 5.2 1523.0 1356.5 334.3 210.0
3 10.1 35 535.4 415.6 190.1 60.4
5-7 10.9 4.4 367.1 323.6 167.2 76.3
14 12.4 43 155.9 153.2 112.3 38.0
21 15.3 5.9 87.1 65.1 152.1 55.4
42 25.1 7.2 42,7 18.6 121.2 40.0
56 36.7 329 54.8 31.6 113.8 325
84 243 8.5 339 9.9 124.8 33.2

during the whole experiment did not exceed 30 U/l, the only exception being
the increase above 36 U/l in the case of calves aged 2 months. At the age of
6 weeks and 2 months the GOT activity was found to be exceeding the reference
value in almost 30 %, of the total number of followed animals.

Great differences occurred in calf gamma-GT activities, which were found
to be significantly higher in calves up to the age of 2 months than those in cows
(P < 0.01). The greatest differences in gamma-GT activities were observed
in calves in the first days of their lives. The gamma-GT activities increased more
than 16 times after 24 hours after the first colostrum intake compared with the
values obtained prior to colostrum intake. In calves aged 3 days the gamma-GT
activities reached only one third of the maximal value in the first day. With the
increasing age of calves the gamma-GT activities were found to be slowly de-
creasing and at the age of 3 months they were identical with those of cows.

It is evident from the AP values that the highest mean activity was determined
24 hours after the first colostrum intake. In the following days the AP activity
slowly dropped. The dynamics of AP activity in dependence on calf age is, to
a certain extent, similar to gamma-GT changes which were, however, more
pronounced. From the second week of age up to three months the AP activities
remained in a relatively narrow range, being, however, two times higher than
in their dams.
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Discussion

When evaluating mean activities of GOT, and AP in blood plasma of pre-
and postpartum cows statistically significant differences were found. The mean
GOT and AP values were within range of reference values determined by the
system of preventive diagnostics worked out by Jago$ et al. (1975). The indi-
vidual GOT values were found to be increased above standard in one third
of cows, only in the postpartum period. GOT is not considered to be a specific
enzyme but its activity raises, according to Sommer (1970), in impaired liver
and muscle function.

The increased gamma-GT activities in pre- and postpartum cows, found in
more than 30 9, of animals, without more pronounced painfulness, presented
a more valuable finding for us. This enzyme is, according to Griinder (1976)
and Keller 1978) a specific indicator of liver damage. In our experiments
the value below 30 U/l was considered to be normal in contrast to many other
authors (Findeisen 1972; Griinder 1976; Keller 1978) reporting lower
values. The mentioned authors used, however, a different test and when comp-
aring the Boehring test with our Bio-test (Lachema) we found that the gamma-GT
activities determined by Bio-test (Lachema) had been by 48 9, higher.

The interrelations between GOT and AP activities in cows and calves prior
to colostrum intake were found to be similar as those described between dams
and calf foetuses. Significantly higher differences were observed in gamma-GT
between cow and calf where the value in calves already prior to colostrum intake
was three times higher than in their dams, whereas the activities in calf foetuses
were)approximately by one half lower than those in their dams (Bouda, Jagos$
1979).

Upon the colostrum intake the GOT, and predominantly gamma-GT, acti-
vities increased. The highest GOT activities were observed in calves aged 8 weeks,
i. e. in the period of most frequent occurrence of muscle dystrophy when no
symptoms may be found by clinical examination (Kursa et al. 1969). Thus this
enzyme may well be used in muscle dystrophy diagnostics.

The most marked changes were observed in the activity of plasmatic gamma-
-GT which especially in calves after colostrum intake increased approximately
16 times and then slowly fell so that at the age of 3 months it did not differ signi-
ficantly from that of cows. Since the gamma-GT enzyme is considered as being
specific for liver disorders the increase of its activity could be connected with
the raised liver activity in calves after birth. It is interesting that the activity of
this enzyme increased markedly already three hours after the colostrum intake.
The whole problem appears to be more complex and even the influence of the
first colostrum gamma-globulins intake cannot be excluded.

Aktivity enzymi GOT, gama-GT, alkalické fosfatazy
v krevni plazmé krav a jejich telat napajenych z nddob

V krevni plazmé 40 vysokobiezich krav a jejich telat do stafi 3 mésicu byly
studovéany aktivity GOT, gamma-GT a alkalické fosfatazy (AP). Prumérnd hod-
nota aktivit GOT u krav pred porodem byla niZ§i neZ po porodu, obricené tomu
bylo u AP. V aktivitich gama-GT nebylo vyznamnych rozdilti u krav pted a po
porodu, ale u obou skupin byly zvySeny aktivity vic jak u 30 9, zvifat.
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Priimérné hodnoty aktivit GOT nepiesdhly u telat 30 U/l, pouze ve stari
2 mésici byly aktivity zvySeny nad 46 U/l. Aktivity gama-GT u telat do stdfi
2 mésict byly vyznamné vyssi (P < 0,01) neZ u jejich krav. Za 24 hodin od pfijmu
prvé davky kolostra stoupla aktivita gama-GT 16krit ve srovnini s aktivitou
pfed pfijmem kolostra. Nejvyssi praimérné aktvita AP u telat byla 24 hodin po
piijmu kolostra, avSak ve stafi 3 mésici byla stile 2krat vys$i neZ u jejich matek.

Byly stanoveny aktivity plazmatickych enzymu v zévislosti na staii telat, kte-
rych lze pouZit jako referen¢nich hodnot pro diagnostiku nékterych onemocnéni.

AKTHBHOCTH 3H3HMOB IJIyTamar-oOKcaibauerar-tpancamunasst (GOT),
raMMa-rayraMuaTpaHcnentunass ramma-(GT), menounoit pocharasst
B KPOBAHOH mJIa3Me KOPOB M MX TEJIAT, HOEHHBIX M3 COCYNOB

B kpopsaHo#i miasMe 40 KOpOB BHICOKO GEpEMEHHOCTH M HX TEJAT B BO3pacTe
no 3 MecsAues mposomuianck ucciaenopanus akrtusHoctu GOT, ramma-GT u me-
JgouHoit $ocdarassl. Cpenuas Benuunna aktusHoctu GOT  Kopos mepen oTesoM
HaXONMJIAaCh HIYKE BeJUYHMHEI IIOCJe OTesa; Hao60opoT o6CTOANIO Heso B cilydae Ie-
souHoit dochaTassl. B axkrusHOcTAx ramma-GT wHe Habmomasnoch CyljecTBEHHBIX
pasJanYuii y KOPOB IO U IIOCJE OTeja, OIHAKO, y ODEUX IPyII MMEJIO0 MECTO IIOBBI-
wenue akrusHoctu Gosee uem 30 % >xmBoTHBIX.

Cpennue Benruumun axktusHocteit I'OT wme mnpesbimanu y teast 30/x, aums
B BO3pacTe 2 MeCsAlleB aKTHBHOCTH IpeBbimanu 36/1- AxrusHoctu ramma-GT
TeJAT B BodpacTe 10 2 MecsAues 6pnru sHauummo Bhmme (P < 0,01) mo cpaBuenmio
C X MaTKaMHu. AKTUBHOCTb TaMMa-GT B TeueHHe CyTOK CO BpeMeHM IIpHEMa MO-
JIO3UBa MOIHANAchk B 16 pas IO CpaBHEHMIO C aKTHBHOCTBIO IO IIpHEMa MOJIO3UBA.
MaxcuManbHasg CpelIHsAs aKTMBHOCTH IIEJOYHOM Qocdaraspl Habmonanach CyTKH
mocjie IpHeMa MOJIO3MBa, ONHAKO, B BO3pacTe 3 MecsleB oHa Oblaa 2 pasa BhILIE
AKTHBHOCTH MX MATOK.

Omnpenensinuch aKTUBHOCTH ILIa3MATUYECKUX SH3UMOB B 3aBHCHMOCTH OT BO3-
pacTa TeJsAT, KOTOPEIE MOXXHO HCIIOJIb30BaTh B KaueCTBE CPAaBHUMBIX BEJUYUH
C LIEJIBbI0 THATHOCTUKKM HEKOTOPHIX 3a60JIeBaHMIA.
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